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Maize uses a photosynthetic pathway called C4 which when consumed produces a
carbon signature that is different from most of the plants available to the inhabitants of
the Southeastern United States. Deer, rodent, and turtle from Pocahontas Mounds
(22HI500) and Lyon’s Bluff (22OK520) were tested to determine which samples
possessed a C4 signature. Rodent and turtle from both sites indicate partial to heavy
consumption of C4 plants, while one deer sample from Pocahontas indicates moderate
consumption of C4 plants. The faunal assemblage from Pocahontas was also tested for
niche breadth to see if there was evidence for land clearance associated 100with
agriculture. There appeared to be little to no change in the choice of animals through
time at Pocahontas Mounds, so a large amount of land clearance is not supported. The
results provide an indirect evidence for maize in the diet humans.
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CHAPTER 1
INTRODUCTION

The investigation of maize diet at sites in the Southeastern United States has been
attempted in many ways. The more thorough analyses use multiple areas of research to
document the consumption of maize, especially where more direct lines of evidence of
consumption are lacking. There are six major ways an archaeologist might document the
growing and consumption of maize at archaeological sites. The first is the simple
identification of corn cobs (cupules) or kernels in the botanical samples excavated from a
site, either in charred or desiccated form. The consumption of maize is not directly
confirmed by this method, but most archaeologists would argue that if the inhabitants
were growing corn, then they must have been eating it. Many researchers use the amount
or ubiquity of plant materials in features or other deposits at archaeological sites to
quantify the importance of each plant in the diet of the inhabitants (Kidder and Fritz
1993). It is important to note that not all plants identified at a site are confirmed as
dietary components. There are other reasons to grow or use plants besides consumption,
and incidental inclusion is possible. Pollen and phytoliths can also be used to indirectly
document the presence of maize in a local area in lake deposits or preserved in soil strata
(Dincauze 2000). According to Dincauze (2000:363), phytoliths are “opaline silica
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bodies formed in and around plant cells [that] harden into shapes that are characteristic of
some plant taxa.”
The most direct means of documenting consumption of maize involves finding
corn in human coprolites (Gremillion 1996; Lynott et al. 1986). Like most other soft
organic matter, human coprolites are very fragile and degradable, so preserved coprolites
are rare, especially from sites located in the southeastern United States. Coprolites
usually are found only in dry locations, particularly caves, and the consumption of maize
can be confirmed by the finding of corn fragments or corn proteins in a coprolite.
A third means of documenting the presence of maize at an archaeological site is to
do residue analysis on either soil samples or pottery. Any maize particles that survive the
temperature of cooking would be recognizable as maize in an antigen-antibody test. This
method can be quite specific to particular plant and animal species and is used by
Rafferty et al. (n.d.) to investigate cooking residue on the surface of burial urns from the
Oktibbeha County, Mississippi area. Although percentage of maize in the diet cannot be
shown through this technique, a positive test would indicate the presence of maize in a
particular vessel.
A fourth way to document maize consumption is through the analysis of human
teeth and bone. Scratches on teeth are caused by phytoliths in the corn eaten or grit
produced by stone tool grinding and will differ from the pits produced by harder foods
(mast, bone in meat) (Hutchinson et al. 1998; Hogue and Melsheimer 2008; Teaford and
Lytle 1996). The surface of a tooth is generally magnified using scanning electron
microscopy and the length and width of features calculated, often using a computer
program (Hogue and Melsheimer 2008). The number of pits is also quantified, and the
2

teeth with a higher ratio of pits to total features can be used to infer the consumption of
harder foods (Hogue 2002, 2006a; Hogue and Melsheimer 2008). A more reliable way to
document maize using teeth is by identifying a high level of dental caries and/or tooth
loss (Hedman 2006; Hogue and Melsheimer 2008; Larsen 1995). Caries are caused by
bacterial fermentation which is fueled by the sugar from maize, so without adequate
dental care an increase in maize consumption will most likely be accompanied by an
increase in dental caries (Larsen 1984). As a general rule, tooth health declined over time
in the Southeast with increased use of maize, and Larsen and Sering (2000) note that iron
deficiency anemia is also a likely characteristic of a diet dependent upon maize. Larsen
and Sering (2000:127) state that “a number of plant substances actually inhibit iron
absorption, such as phytates found in maize.” This can be characterized by cribra
orbitalia of the eye sockets, although it should be noted that there are other diseases and
conditions that can cause similar pathologies (Larsen and Sering 2000). Buikstra (1992,
96-97) notes a tuberculosis-like pathology, which is more likely to have caused “elevated
rates of cribra orbitalia among young infants during Mississippian times… rather than
being attributed to nutritional causes.”
A fifth way to document agriculture is through the analysis of niche breadth, and
other aspects of faunal exploitation measured from archaeological deposits. Cleland
(1976) uses the term “focal” for a group of people using one or a few species or only one
component of the local ecology. The opposite of focal is “diffuse”, meaning the group
does not put emphasis on only a few species (Cleland 1976). While maize may not be the
only cultigen involved, the intense maize agriculture that took place during the
Mississippian period is often believed to accompany increased deforestation and a change
3

from forest to forest-edge animal species (Hogue 2003b). In the case of agriculture, one
would expect there to be a greater use of forest-edge/clearing animal species (fox
squirrel, rabbit, rodents), while a population less dependent on agriculture would have
taken more forest and water creatures (Dincauze 2000; Hogue 2003a, 2003b; Jackson and
Scott 2002). Rafferty et al. (2006) considered niche breadth at Pocahontas Mound and
found the focal use of the forest and forest edge habitat, with forest and aquatic resources
used in much lower amounts. Niche breadth can be calculated by using diversity and
equitability formulae where diversity is the “relative importance of species present” and
equitability “the evenness with which these resources were used” (Reitz and Wing
1999:234). These formulae can be calculated using number of identified specimens
(NISP), minimum number of individuals (MNI), specimen weight, or sample biomass;
however, the results may be skewed by which factor is used (Reitz and Wing 1999). It
should be noted that niche breadth does not give a specific account of what species are
found in an area, but rather what was used by inhabitants at a particular time at a
particular occupation. Inhabitants of specific places at different times may be considered
generalists (diffuse), using many or diverse species, or specialists (focal), using few
species present in the area. Occupations with specific uses (e.g. butchering) will likely
appear specialist, while a group of people that subsists on a more diversified diet will
likely appear generalist.
A sixth way to document maize consumption requires the analysis of carbon
isotopes. Hogue (1995, 2000, 2007) and Hogue and Melsheimer (2008) used isotope data
extensively to document diet in East Mississippi, particularly Oktibbeha County. Morton
and Schwarcz (2004) use stable isotope analysis on Mississippian ceramics from Ontario
4

to test the presence of maize. Burials are known to be present at the Pocahontas Mounds
site, Hinds County, Mississippi, as there is a small, presumably related, burial mound
(Mound B) in the northern area of the site. Ford (1936:123) also mentions the presence
of human bone near Pocahontas Mound A which was “plowed from shallow field
burials.” Some human bone elements (tooth enamel and a left femur fragment) were
recovered at the site during the 2004 testing by a Mississippi State University crew
working for the Mississippi Department of Transportation (Rafferty et al. 2005).
This study uses stable isotope (specifically carbon) data to document the
availability of maize to non-human, animal fauna. The fifth way to document maize
agriculture, niche breadth, also will be examined for the Pocahontas Mounds site (Figure
1; after Lorenz 1996:Figure 1). In this thesis, I present faunal assemblage and isotope
data from animal bone obtained in excavations carried out at the Pocahontas Mounds site
in 1974-5 by Rucker and crew (1976). These data then are compared to isotope data
from animal bone excavated from the Lyon’s Bluff site (22OK520, see Figure 1), a
mound site in northeastern Mississippi, and from some Protohistoric sites around Lyon’s
Bluff. Botanical remains from the 1974-5 season at Pocahontas were sent to be analyzed,
but that study has not been completed. Lorenz (1996:147) and Rucker (1976) note that
corn cobs were in the botanical samples recovered from Rucker’s Pocahontas Mounds
excavations. There is no indication in the notes that any flotation was done on soil
samples from those excavations, but there were pieces large enough for analysis that
survived water screening. Rafferty et al. (2005) also say that there were small quantities
of floral remains recovered in 2004 testing at the site, when flotation was employed, but
the quantity of maize present has not yet been determined.
5

Figure 1 Map showing Pocahontas Mounds and Lyon’s Bluff (after Lorenz 1996: Figure
1)
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CHAPTER 2
MISSISSIPPIAN AND MAIZE

There has been little published about crops grown prehistorically in the Big Black
River drainage of central Mississippi, including the Pocahontas Mounds (22HI500) site
area in Hinds County. Steponaitis (1991:217-8) states that “maize agriculture was
intensified virtually everywhere across the interior southeast between A.D. 800 and
1000” and so “it is safe to assume that the late prehistoric inhabitants of this region
[Pocahontas area] were farmers, but little else can be said.” Some researchers note
particular phenomena as indirect evidence for maize agriculture during the Coles Creek
period (A.D. 700-1000, see Table 1 (after Rolingson 1982, Brain 1978, and Brown 1985),
specifically “settlement patterns, site locations, monumental earthworks, and presence of
shell hoes” (Rose et al. 1991:8). One problem with this line of reasoning is the lack of
consideration of plants besides maize. Why do hoes, mounds, settlements in fertile
valleys, and nucleated settlements always mean maize?
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Table 1 Table of Dates for the Lower Yazoo region (after Rolingson 1982, Brain 1978,
and Brown 1985)
Dates (after Rolingson 1982)
Period
Lower Yazoo Phase
Historic
Russell
Plaquemine/Mississippian
Late Plaquemine/Mississippian
Wasp Lake
Middle
Lake George
Early Plaguemine/Mississippian
Winterville
Transitional Coles Creek
Crippen Point
Coles Creek Culture
Late Coles Creek
Kings Crossing
Middle Coles Creek
Aden
Early Coles Creek
Bayland
Baytown Culture
Baytown 2
Deasonville
Baytown 1
Little Sunflower
Marksville Culture
Late Marksville
Issaquena
Early Marksville
Anderson Landing
Tchefuncte Culture
Tuscola

Dates (after Brain 1978)
Period
Dates

Dates
1650-1750 CE

Dates (after Brown 1985)
Peiod
Dates

Plaquemine

A.D. 1100-1300

Plaquemine

A.D. 1200-1350

Coles Creek

A.D. 700-1100

Coles Creek

A.D. 700-1000

1400-1650 CE
1300-1400 CE
1200-1300 CE
1050-1200 CE
950-1050 CE
800-950 CE
600-800 CE
500-600 CE
400-500 CE
200-400 CE
0-200 CE
400 BCE-0 CE

Fritz (2008:334) mentions that corn has been recovered from at least four Late
Woodland sites in northwestern Mississippi (McKnight [22CO560], Rock Levee
[22BO573], 22CO573, and Oliver [22CO503]), but “even if present relatively early, corn
seems to have been a minor player in emerging food-producing economies of the Late
Woodland period in the upper Yazoo Basin.” Pocahontas is located in the Big Black
River drainage rather than the Yazoo Basin, but their proximity should allow for
appropriate comparison. The earliest radiocarbon date for corn in northwestern
Mississippi/northeastern Louisiana is the date of 1060 ± 60 B. P. from the Rock Levee
site (22BO573) to the northwest of Pocahontas, but an earlier date for maize could likely
be found if more dating were conducted at other sites (Fritz 2008:334). In most of the
current literature, the intense consumption of maize is not believed to have occurred in
the area of the lower Mississippi River valley (particularly south of Tennessee and
Arkansas) until well into the Mississippian period (Fritz 2008). Fritz (2008:338) does
note that at some “sites in the immediate I-69 project area [counties in the Yazoo Basin
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fronting the Mississippi River in this instance]…corn is well represented, obviously
having become a staple across the region by A.D. 1100.” This date is approaching the
most recent radiocarbon date from Pocahontas Mounds (dates discussed below), so it is
not known whether maize use at Pocahontas might resemble the Terminal Late Woodland
or Mississippian profiles mentioned by Fritz (2008). There is some doubt as to the
importance and ubiquity of corn in the diet of the inhabitants through much of the rest of
the early Mississippian in the Lower Mississippi Valley (Fritz and Kidder 1993). Much
of this doubt could be due to preservation bias as well as local agricultural preferences.
The scarcity of sites that have been investigated using flotation also makes it hard to
document maize agriculture, or horticulture in general (Fritz 2008).
Lorenz (1996) considers the use of maize at the Old Hoover Mound site
(22HO502), further up the Big Black River from Pocahontas (Figure 1, after Lorenz
1996), and comes to the conclusion that maize is scarce at the site. He also agrees with
Fritz and Kidder (1993) that “maize has not been found in significant quantities to
suggest that it was an influential factor in the evolution of Lower Mississippi valley
societies even into the early Mississippi Period” (Lorenz 1996:164). It should be noted
that he makes this conclusion more specifically about the Old Hoover Mound site, and so
it seems likely that he would have the same conclusion regarding the earlier Pocahontas
Mounds site. Lorenz’s (1996:148) dates for the Old Hoover Mound range from A.D.
1250 at the base to A.D. 1500 near the summit. He also gives a calibrated date of A.D.
1000 for a structural post predating Old Hoover mound construction, so habitation of the
site is likely to have occurred before the construction of the mound (Lorenz 1996:148).
Using Mississippi Valley ceramic types, Lorenz (1996:148) concludes that “the
9

occupation of Pocahontas during the Dupree phase [A.D. 1000-1200] is not recorded in
the Old Hoover mound deposits.” His inference that maize was consumed during
communal feasts at the mound centers (he assigned Old Hoover and Pocahontas to twotier settlement systems) is based on the scarcity of maize in flotation samples from terrace
hamlet sites (less than 1% of edible plant remains) versus the Old Hoover Mound and
mound hamlet samples (up to 18-20% of edible plant remains) (Lorenz 1996:164).
Lorenz (1996:167) also believes that this communal maize use during the early
Mississippian at Old Hoover differs slightly from the ceremonial maize use found at
earlier Coles Creek sites.
Lorenz’s (1996:165) conclusion is that “the Coles Creek pattern of ritual maize
consumption may have continued up into the Mississippian period within two-tiered
societies organized at the scale of the Old Hoover settlement system.” His argument is
that the same pattern continued, but that there is greater evidence that maize was
consumed in communal feasting rather than ceremonial contexts. How mound communal
feasting and ceremonial contexts are differentiated is not clear, but Lorenz (1996) bases
the argument for feasting on pottery vessels with larger rim diameters at Old Hoover
Mound, in addition to the higher percentage of maize recovered there, compared to the
hamlet sites. Lorenz’s (1996) conclusion mirrors what Fritz and Kidder (1993) say about
the same time period across the Mississippi River in Louisiana at the Osceola (16TE2,
Late Marksville through early, middle, and late Coles Creek phases) and Reno Brake
sites (16TE93, Late Marksville and Baytown with some Coles Creek and Mississippian
occupation). The basis of the “ceremonial” designation comes from the contents of
Feature 110 at the Osceola site, in which tobacco is the prominent small seed type and the
10

corn “kernel to cob ratio of light fractions… is higher than 11:1” (Fritz and Kidder
1993:293). The kernel to cob ratio from all the other features is much lower, and Fritz
and Kidder (1993) conclude that “the low frequencies of maize outside Feature 110 do
not in and of themselves constitute evidence of intensive agriculture….There is currently
no evidence to suggest that it [introduction of maize] significantly altered the social or
economic fabric of life during the Coles Creek period in the Lower Mississippi Valley”
(Fritz and Kidder 1993:293-944).
There seems to be little to no difference in socioeconomic status between
Pocahontas Mounds and the later Old Hoover Mound (Steponaitis 1991; Lorenz 1996).
Lorenz (1996:168) does state that “a few burials from the Pocahontas Mounds [Mound
B] do seem to have been marked by exotic goods such as copper and marine shell
ornaments, suggestive of higher, possible leadership status,” but most of the other burials
indicate a relatively egalitarian society. With an absence of exotic burial goods, Old
Hoover has even less evidence for vertical hierarchy, although Lorenz (1996) notes that
no human remains have been found at the site. By comparing Coles Creek sites, Old
Hoover Mound, and the Lubbub Creek site (1PI85), a Mississippian mound site in
Alabama, Lorenz (1996) comes to the conclusion that Old Hoover rests between the other
two sites in use of maize. Lubbub Creek appears to have more ubiquitous and greater use
of maize than Old Hoover, while Old Hoover has more ubiquitous and greater use than
Coles Creek sites (Lorenz 1996:167). Lorenz (1996) assumes that maize recovered at
Old Hoover comes from communal feasting incidents rather than ceremonial incidents he
believes took place at Coles Creek sites. It should be noted that Fritz and Kidder (1993)
do not limit maize use at the Osceola site to only ceremonial contexts, but rather explain
11

the origin of Feature 110 as ceremony. While corn may very likely have been used in
ritual during the Coles Creek period, there is evidence for low levels of maize in many
other features at Osceola. In other words, maize use may not have been totally
ceremonial during the Coles Creek period. The low amount of maize noted for Coles
Creek contexts from Louisiana by Fritz and Kidder (1993) might be mirrored across the
Mississippi River in the Lower Yazoo Basin of Mississippi.
There are complications with paleoethnobotanical analysis—including potential
problems with preservation and archaeological processing. The presence of mast
remains, particularly hickory and acorn, is documented at many Archaic and Woodland
sites in the Southeast (Gardner 1997; Gremillion 2002; Hogue and Melsheimer 2008).
Yarnell (1993) says that nutshell is more likely to become carbonized than grain, so more
easily degraded plant remains may be underrepresented when compared to nuts in the
archaeological record. Another complication is choice of recovery method. Flotation is
considered the best technique for the recovery of botanical remains. As much of the
excavation conducted in the Lower Mississippi Valley was conducted prior to the widescale use of flotation, many assemblages may appear totally devoid of ethnobotanical
remains (Fritz 2008; Fritz and Kidder 1993; Gremillion 2002; Watson 1997). This
cannot be remedied in any other way than to go back and examine new soil samples using
flotation.
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CHAPTER 3
HIERARCHY AND MAIZE

Many sites in the Mid-South, particularly in the Arkansas River Valley, have
produced native seed or starchy crops from the Late Woodland period, and Fritz and
Kidder (1993) believe that much of the Coles Creek agricultural suite grown in the Lower
Mississippi Valley consisted of these as well. These crops are often called the “Eastern
Agricultural Complex,” which specifically consists of the following plants: chenopod,
maygrass, knotweed, little barley, sumpweed, and sunflower (Fritz 1993). All of these
crops are not found at every site, but are considered to be the most important and
common plants grown during the Late Woodland. Following Gremillion (2002), Fritz
(2008:337) notes “heavier manifestation of the Eastern Agricultural Complex to the north
and far less to the south, and variation among assemblages belonging to the same cultural
phase in any given county or parish.” For instance, there is evidence of wild species of
chenopod and sumpweed at the Osceola site, but little evidence that there was any
domestication (thinner seed coats) of these plants (Fritz 2008). Fritz (2008) does,
however, note cultivated plants (chenopod and sunflower) at the Hedgeland site, further
north from the Osceola site, indicating both variability in the same cultural phase and the
clinal trend for greater dependence on cultigens towards the north.
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When emergent maize agriculture is considered, it is often thought to accompany
an increase in the complexity of a society. In the past, evidence cited for this increasing
complexity included the building of monumental structures and complicated social
hierarchies, directed by elites (Gibson 1996). This idea is being challenged by data that
indicate greater regional variability in the importance of horticulture/agriculture, in
addition to dates of maize arrival that are much earlier than the Mississippian building
phases at many sites (Fritz 2008; Jackson and Scott 2002). Also, many mound sites in
Louisiana, Florida, Mississippi, and Arkansas have produced radiocarbon dates from well
before the “age of agriculture” and there is no evidence that these builders made use of
any domesticated crops, including maize (Russo 1996; Saunders et al. 1994). Russo
(1996:263-5) gives radiocarbon dates between 6730 and 4140 cal. Y.B.P. for Archaic
mound sites in Florida and 6220 to 4460 cal Y.B.P. for most Archaic mound sites in
Louisiana. It is reasonable to assume that some cooperation had to exist for mounds and
other earthworks at sites such as Watson Brake (16OH175) and Poverty Point to be
constructed. It seems ironic, given the earlier equation of mound building with
agriculture, that this “Mississippi Valley Archaic mound tradition…lasted longer than
any later southeastern mound-building traditions dependent on horticulture or intensive
agricultural production” (Russo 1996:285). Large amounts of aquatic resources likely
provided sustenance for the builders of these Archaic mounds (Russo 1996), much as
intensive maize agriculture provided food for the builders of Mississippian mounds
millennia later, but neither increased social complexity nor crop domestication is required
for monumental architecture.
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Different variables acting on these societies over time may have led them to
diversify food sources and rely more on plant foods than they had in the past. Jackson
(2008) notes that hunting forays and sizes of hunting ranges can be affected by many
factors, including political and social variables such as “endemic intersocietal conflict”
(275). Likewise, the density of people in an area may have similar effects on the crops
grown, particularly when competition for resources may limit the size of fields for
growing crops, the way crops are grown (i.e. two crops at the same time), or even the
types of crops chosen. Maize intensification may accompany mound building, but the
only requirement of mound building is people to build and enough food to sustain the
population of builders. It may be possible that these periods of monumental architecture
were made possible by the availability of tried and true food sources, which meant that
more time/energy could be diverted from food production to mound building. Although
Russo (1996:284) does not assume that Archaic moundbuilders were completely
dependent on aquatic resources, he does state that “a reliance on aquatic resources in
combination with forest fauna and plants remains the most likely resource base in
Louisiana.” Intense use of aquatic resources in the Archaic and the increase in
horticulture/agriculture in the Late Woodland and Mississippian may have been means
for the same outcome.
After reading Steponaitis (1991), one begins to wonder what differences existed
during the Mississippian period between the Pocahontas region and the Moundville,
Alabama region. Using radiocarbon dates and ceramic styles, Steponaitis (1991)
concluded that the two areas were mostly contemporaneous in time, with intense
habitation beginning about or after A.D. 900 (approximately A.D. 900 for Moundville
15

and A.D. 1000 for Pocahontas Mounds). Rafferty et al. (2005) give two new radiocarbon
dates of A.D. 710-910 (2 sigma) and A.D. 660-790 (2 sigma) from the Pocahontas
Mounds site, indicating that intense habitation may have begun earlier than Steponaitis’
(1991:38) assertion of A. D. 1000. Steponaitis (1991) concludes, despite the lack of
ethnobotanical data, that the inhabitants of Pocahontas likely grew crops also found in
other areas of the Southeast. He does not investigate agriculture in the Pocahontas region
further because he is mostly interested in comparing and contrasting elite status, warfare,
and trade in the Moundville and Pocahontas areas.
According to Steponaitis (1991), the Pocahontas area generally declined in use of
elite burial goods/exotics after about A.D. 1200. This was also accompanied by the
appearance of “complex chiefdoms…both east and west of the Pocahontas region, but not
in the Pocahontas region itself” (Steponaitis 1991:225). Steponaitis (1991) says that the
changes or “takeoffs” at Moundville (Alabama), Lake George (Mississippi), and Anna
(Mississippi) might have put a strain on the availability of exotic goods to Pocahontas.
This might be the reason there are fewer and fewer exotic burial goods over time in the
Pocahontas region. Another reason for the decline might be a change of power due to an
increasingly powerful polity at a nearby site, perhaps Lake George (Lorenz 1990;
Steponaitis 1991). Tribute and the movement of exotic trade and burial goods could have
been under the control of more powerful elites at another mound site in the area.
Similarly, maize could have been under the control of elite or religious entities.
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Most of Steponaitis’ (1991) analysis uses ceramic chronologies obtained from
several burial mounds in the Pocahontas area, including Pocahontas Mound B.
Radiocarbon dates mentioned in Rafferty et al. (2005) put the use of the Pocahontas
Mound A site earlier than the intense habitation or use of Moundville studied by
Steponaitis (1991).
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CHAPTER 4
EVOLUTION AND MAIZE AGRICULTURE

As noted earlier, Lorenz (1996) concluded that, during the Coles Creek period,
maize was a ceremonial or elite item in the Lower Mississippi Valley, much like any
other exotic. An important question to consider is why the Pocahontas and Lower
Mississippi Valley sites include maize but not at the same level as sites in the Central
Mississippi Valley and the American Bottom, where maize was much more important in
the diet at this time (Simon and Parker 2006).
When considering the possible long-term, marginal use of maize in some areas, it
should be noted that an analogous argument for the emergence of shell-tempered pottery
has been introduced by Feathers (2006). His work shows that the first emergence of shell
tempering can sometimes predate the rise in frequency of shell tempering by centuries
and that shell tempering most likely became common as a functional rather than stylistic
change (Feathers 2006). Feathers (2006) says that shell temper was selected over time
because it made the vessel stronger and might have been necessary because of Late
Woodland firing strategies. Due to an increase in land clearing for agriculture, limited
fuel wood for firing “made shell tempering, a very minor component of local ceramic
traditions, advantageous” because shell-tempered vessels can be fired at lower
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temperatures (Feathers 2006:125). Hart (1999) has investigated the evolution of maize
agriculture in the Eastern Woodlands in similar terms.
Can an alleged lack of intense maize agriculture in the Pocahontas region,
contrasted with the maize explosion over much of the rest of the Southeast, be explained
as a simple regional advantage? When most researchers assume that maize agriculture
was universal across the Southeast, are they considering why it might have been
advantageous to continue horticulture of native domesticates? Gremillion (2002) covers
much the same ground when arguing for the presence of horticulture in the mostly
hunter/gatherer lifeway of the Woodland period. If the forest can provide most of the
total needs of the population (primary forest efficiency, sensu Caldwell 1958), a change
to growing crops might be neither better nor advantageous. Much as Feathers (2006)
found with shell temper, Gremillion (2002:494) states that, “once adopted, a novel food
item can remain at a low level of use because of constraints on the economic benefit it
can provide.” Shell temper and domesticated crops were available and are sometimes
found, but until there were pressures making them advantageous, a major change in
frequency did not occur. The growing of modest levels of maize is seen in late Coles
Creek and Early Mississippian occupations (Pocahontas, Old Hoover, Osceola,
Hedgeland sites), so it is safe to say that maize was present but not in the amounts found
further north (Fritz 2008). It is known that corn became a staple by the year 1100 at most
sites in the area north of Pocahontas, but the other starchy seed crops were not abandoned
immediately (Fritz 2008). Fritz (2008:339) states that, “the persistence of cultigen
chenopod and sumpweed until A.D. 1300 at the Gypsy Joint site in southeast Missouri
makes it unwise to discount late appearances farther south.” While starchy seed crops
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may have remained in the diet of the Mississippi Valley inhabitants during the early
Mississippian period, their importance was dwarfed by maize and beans by the late
Mississippian (Fritz 2008). Fritz (2008:334) notes “intra-subregional variability
indicating cultural, seasonal, activity-related, and/or environmental differentiation,” so
it’s possible that contemporaneous sites that are close together may display quite different
plant usages.
Preservation of plant remains is not uniform across the Southeast, so sometimes
plants that were present in the past are no longer evident in archeological strata. Bone
and plant remains may be destroyed by many factors, including soil pH, moisture, and
soil mechanical action (Dincauze 2000). Hogue (2003b) notes the shrink-swell clays of
Oktibbeha County, Mississippi as a factor in the preservation of archaeological maize and
bone. Maize that may have been present in archaeological strata may be lost or unnoticed
after excavation, especially if flotation is not conducted on soil samples. Charred maize
has been noticed in features other than the pit investigated here, and it is also known that
charred maize was recovered by water screening in the 1974-5 excavation by Rucker
(1976:101). Still, Steponaitis (1986:386) argues that “it [maize] played no more than a
supplementary role, much as in the Late Woodland economies elsewhere.” Maize is
present at Pocahontas Mounds, but the extent to which it was grown is not known.
Isotope analysis can provide indirect evidence that C4 plants were present and
what the C4/C3 proportion was in the diet of a population (White et al. 2001). Most of the
pre-maize plant diet of Southeastern inhabitants consisted of starchy native seed crops,
which predominantly use a photosynthetic pathway called C3 (Ambrose 1987). Maize
and some other crops use a slightly different photosynthetic pathway and these plants are
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called C4 plants. The levels of C4 and C3 plants can be determined by analyzing the
chemical signatures of bone and other tissues.
Pocahontas Mounds also represents a common situation in which human remains
may be too fragmented, damaged, or even nonexistent to allow analysis. In addition to
scant preservation, analysis of human remains might be problematic due to legal or moral
issues and so it might be impossible to obtain isotope data from burials. Destruction of
samples for isotope analysis would further decrease the small samples. Hogue (2002,
2003a) makes use of carbon isotope data from dog and deer bone in the place of human
bone for this very reason. Peacock et al. (submitted) have investigated some animal bone
from presumably historic-period Choctaw sites from Eastern Mississippi. Flosenzier
(2007) also made recent use of carbon isotope data from deer bone to look at maize
introduction at Winterville Mounds, a multi-mound site located northwest of Pocahontas
in Washington County, MS.
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CHAPTER 5
ANALYTICAL BACKGROUND

C3, C4, and CAM Pathways and Isotope Analysis
Stable isotope data have been used to document the consumption of C4-pathway
plants for the past 20-30 years and the method seems relatively straightforward. There
are three types of photosynthesis in land plants that are used to fix carbon dioxide; these
are C3 carbon fixation, C4 carbon fixation, and Crassulacean Acid Metabolism (CAM
photosynthesis) (Mooney 1972). Plants that make use of the C3 pathway, including most
of the earth’s plant biomass, require moderate sunlight and temperatures and large
amounts of carbon dioxide (Ehleringer and Monson 1993). C4 plants, usually plants
native to hot, dry, sunny climates, are almost the same as C3 plants except that there is
another step included in the photosynthetic pathway (Emery et al. 2000).
Ambrose (1987:94) notes that C4 plants by necessity “fix virtually all available
atmospheric CO2 and thus do not significantly discriminate against isotopically heavy
CO2 [13C].” This fixing is done via a carboxylating “enzyme that is highly efficient at
high temperatures, in strong sunlight, and/or in water-stressed environments” (Ambrose
1987:94). Kellogg (2000) notes that this enzyme is phosphoenol pyruvate carboxylase,
which is replaced by ribulose 1,5 bisphosphate carboxylase/oxygenase (Rubisco) in the
C3 photosynthetic pathway. Ambrose (1987:94) states that “C3 plants use a
22

photosynthetic enzyme that functions effectively at cooler temperatures with higher
moisture levels, and with less sunlight, but that is less effective in gathering CO2 than that
of C4 plants.” As has been mentioned, this enzyme is commonly called Rubisco. Ferrio
et al. (2007:321) state that “plants [generally all] take-up preferentially 12C instead of
13

C.” Ambrose (1987) says that the heavier CO2, indicated as 13C16O2, moves slower

than the lighter 12C16O2 and so is less likely to be used in photosynthesis by C3 plants. In
other words, the Rubisco found in C3 plants incorporates more of the lighter CO2, while
the PEPCarboxylase in C4 plants allows the plant to more equally incorporate the heavier
and the lighter CO2. The use of PEPCarboxylase requires an additional step and so the
C4 pathway wastes energy due to this added step [C4 requires two additional Adenosine
Triphosphates (ATPs)], but this photosynthetic pathway evolved to allow the plant to
perform photosynthesis in an area that might be lower in ambient carbon dioxide
(Ehleringer and Monson 1993). CAM photosynthesis is almost identical to C4
photosynthesis, with the only differences being that it can occur at night and/or in the
dark (Mooney 1972). It also makes use of different structural features (Ehleringer and
Monson 1993), and there is a temporal separation between some steps (Ehleringer and
Monson 1993). Examples of plants that use this CAM pathway are cacti and other arid or
desert plants, collectively known as succulents, as well as orchids and bromeliads
(Ambrose and Norr 1993; Ehleringer and Monson 1993).
The important difference is that the C4 photosynthetic pathway will incorporate
more of the heavier CO2 than the CO2 found in the C3 pathway (Ambrose 1987). This is
because of the C4 plant’s lack of discrimination for the lighter CO2 molecule as compared
to the C3 plant (Van der Merwe 1989). The lighter and heavier carbon fractions can be
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determined when the isotope composition is examined chemically and results indicating
diet can be based on the fractions [values of the fractions are termed ‘parts per thousand’
or ‘parts per mil’(‰)]. The fractions are calculated from a standard carbon fractionation
obtained from PDB, a marine limestone, which “has more 13C than most biological
materials, so the delta values for most biological substances are negative numbers”
(Ambrose 1987:92).
Ambrose (1987:94) states that “C3 plants…have about 2% or 20‰ less 13C than
the atmospheric CO2 source.” He notes that the atomospheric δ13CO2 value is -7‰ and
decreasing that value by -20‰ gives a depleted value of -27‰ for C3 plants. Van der
Merwe (1989) gives a depleted value of -12.5‰ for C4 plants after the atmospheric
δ13CO2 is decreased by -5.5‰ (from -7‰, the atomospheric CO2 value), but differs from
Ambrose (1987) in his designation of -19.5‰ depletion, rather than -20‰, for C3 plants.
Using either -19.5 or -20‰ one still arrives at -26.5 or -27‰, a much more negative
value for δ13CO2 than is present in C4 plants. After the δ13C for a plant is determined
based on the photosynthetic type, there is also a correction factor for 13C enrichment in
bone collagen, and Van der Merwe (1989) notes these as 5‰ for C3 photosynthetic
products, and 6‰ for C4 photosynthetic products. Van der Merwe (1989) also considers
the values for mixed feeders (animals feeding on both C3 and C4 plants), and so comes up
with the following values: -21.5‰ for an animal consuming C3 plants, -6.5‰ for an
animal consuming C4 plants, and -21.5‰ to -6.5‰ for an animal consuming both C3 and
C4 plants. Figure 2, after Van der Merwe (1989: Figure 5.1) presents a flowchart
showing the differences between C3 and C4 plant pathways.
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Figure 2 Photosynthetic flowchart (after Van der Merwe 1989:Figure 5.1)

25

According to Emery et al. (2000:540) a range of -21.9‰ to -23.3‰ δ13C
represents a white-tailed deer feeding only on C3 plants; the range of -16‰ to -21‰ δ13C
is indicative of a deer feeding on a diet with some maize; and a deer feeding entirely on
maize will have a value about -13.3‰ δ13C. These values differ from the values used by
Van der Merwe (1989) but it should be noted that Emery et al. (2000) use values
published by Cormie and Schwarcz (1994) which were arrived at by carbon isotope
analysis of modern deer populations on controlled diets. Cormie and Schwarcz’s (1994)
values may also be more applicable to this study, as their analysis was conducted in
North America whereas Van der Merwe (1989) generally documents environmental
change in South Africa.
According to several authors (Ambrose 1987; Mauffrey and Catzeflis 2003) there
is a canopy effect that occurs in locations with dense forest cover. The photosynthesis
that takes place closer to the ground incorporates more 13CO2 and so animals that feed
beneath a dense canopy forest will have carbon isotope levels more negative than if they
had been feeding in an open forest or grassland. Ambrose (1987) notes that there may be
enrichment of as much as -5‰ 13C in bone of ground feeders as compared to canopy
feeders. This canopy effect should not present a problem in the analysis of the mammals
and reptiles presented here because they are not believed to inhabit dense forest areas.
As noted earlier, maize in small amounts is known in northwest
Mississippi/northeast Louisiana during the Coles Creek period, although it may be
ceremonial (Lorenz 1996). Therefore, it can be hypothesized that particular mammal
species from the Pocahontas Mounds site will have a δ13C value between -16‰ and 21‰. It is also hypothesized that some mammal species from the Lyon’s Bluff site will
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have much the same values, or even less negative values if, as expected, their diet
included more maize than the diet of mammals at the Pocahontas Mounds site.
The data values attained from isotope analysis are shown using scatter diagrams
and values from variability and equitability formulae for niche analysis are given. Where
possible the values are graphed in chronological order; however, the dates of the
Oktibbeha County, Mississippi samples are not considered. The values for Lyon’s Bluff
are considered to be later than the values for Pocahontas, and the values for the
Protohistoric Oktibbeha County sites are considered to be the most recent.
Some possible outcomes were considered before the samples were sent. For
instance, in the case of similar isotope data from both sites, it would have been concluded
that faunal species were consuming much the same diet. Another outcome might have
been variability within the site, with one or two samples of the same species indicating C4
diet and the other(s) not. In that case, a larger number of animals at either site exhibiting
C4 diet might have indicated more universal maize cultivation. The low number of
samples tested makes this second interpretation less supportable, but if more samples had
been tested these might have identified a higher availability of maize. In the absence of
human skeletal or paleofecal remains, stable isotope analysis of faunal species will
provide evidence for consumption of maize by animals in the Pocahontas and Lyon’s
Bluff areas. This evidence of consumption of maize, which could be applied indirectly to
humans, would provide an alternative method of investigating ancient diet that does not
involve destructive analysis of human bone or teeth.
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Sites and Contexts
Pocahontas Mounds is a single platform mound site located on the Limekiln
Creek floodplain in Hinds County, Mississippi (see Figure 1). It is located in the
physiographic region of Mississippi called the Jackson Prairie, and soils at the site are
Loring silt loams (Cole et al. 1979:13). There is also a conical burial mound (Mound B)
to the north of Mound A but it has not been investigated except for some casual digging
by school children (Ford 1936).
The site was first investigated by James Ford and Moreau Chambers in the late
1920s and the initial impression indicated Coles Creek—and Tunica—aged sherds (Ford
1936; Rafferty et al. 2005). More extensive excavation occurred under Marc D. Rucker
in 1974-5, with the publication of a report following in 1976. It was during this
excavation that two midden areas, Area B and Area A, were located. In addition to Area
A south of Mound A, and Area B east of Mound A, Baca (1998) also located midden to
the north of Mound A. Additional testing was conducted at the Pocahontas Mounds site
during 2004 by a field crew from Mississippi State University (Rafferty et al. 2004, 2005,
2006). The project, funded by the Mississippi Department of Transportation for
improving facilities at the site, made use of magnetic gradiometry, shovel test pits, shovel
testing, and some excavation.
It is unclear whether the deposits that are being examined at the Pocahontas
Mounds site were actually contemporary with Mound A, near which they were located
(see Figure 3; Rucker 1976). Areas A and B (see discussion of assemblages below)
possibly predate Mound A and have little to do with its construction. Rafferty et al.
(2005) excavated a 1x1 m unit on the side of Mound A, and noted basket loading and the
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presence of pottery, flakes, fired clay, and daub. The radiocarbon date of A.D. 12601310 (2σ calibrated) from Zone C5 is the only date from Mound A; and, as it was not
from the base of the mound, it is possible that mound construction started earlier
(Rafferty et al. 2005). It is also possible that some of the artifacts that were incorporated
into the mound were from the earlier village area (Rafferty et al. 2005). Lorenz (1996)
notes dates of habitation before mound construction for the nearby Old Hoover Mound,
so it’s possible that Pocahontas was also inhabited before mound construction began.
The faunal samples for isotope testing come from only the large feature near
Mound A, and so sampling bias may be considered a problem. It is unlikely that
recovery, sampling, or preservation biases caused problems for comparison of isotope
and assemblage data at Pocahontas. The 2x2 m excavation unit, N84E16, is in Area B,
located southeast of Mound A. Radiocarbon dates were obtained by Rucker from
N84E16. Additionally, fluoride dates (Hogue 2006b) were obtained for N84E16 and
other levels in other units of Area B.
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Figure 3 Pocahontas Mounds site map (Rucker, 1976:map 1)

Figure 4 (Rafferty et al. 2006:Figure 2 after Rucker 1976:Figure 6) is a profile
drawing of the unit considered in this thesis, N84E16 and Figure 5 (Rafferty et al. 2006:
Figure 4) is a photograph of the unit and some of the adjacent units. It can be seen in the
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photograph that many shell lenses were present. Rucker (1976) used these shell layers
and a black carbonaceous layer as zone divisions in the excavation of N84E16.

Figure 4 North profile drawing of Pocahontas unit N84E16 (Rafferty et al. 2006:Figure
2, after Rucker 1976:Figure 6)
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Figure 5 Photograph of north profile of Pocahontas unit N84E16 (Rafferty et al.
2006:Figure 4)
Seen in Figure 6 (Peacock and Hogue 2005:Figure 2), Lyon’s Bluff (22OK520) is
a Mississippian/Protohistoric single mound site in Oktibbeha County, Mississippi (Figure
1), with a long history of occupation dating between 1160 and 1690 A. D. (calibrated)
(Hogue, 2006b; Peacock and Hogue 2005). It is located in the physiographic province
called the Black Prairie and was initially investigated by Moreau Chambers in 1934 and
1935. It was later excavated during the 1960s and 1970s as part of Mississippi State
University field schools, in addition to being the location of the 1965 North Mississippi
excavation for the Mississippi Archaeological Association. Several burials were located
during these excavations (Hogue 2007). More recently, the site has played host to
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archaeological field schools for Mississippi State University in 2001 and 2003 (Peacock
and Hogue 2005).

Figure 6 Lyon’s Bluff site map (Peacock and Hogue 2005: Figure 2)

Figure 7 is a drawing of the north profile of Lyon’s Bluff unit 0N20W. This unit
is the 1x1 meter unit that produced samples examined by isotope analysis in this thesis.
It is located about 20 meters west of the mound and it can be seen that it has complex
stratigraphy.
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Figure 7 North profile drawing of Lyon’s Bluff unit 0N20W
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Other sites discussed here are located in Oktibbeha County and mostly date to the
late Mississippian/Protohistoric. They are often compared with Lyon’s Bluff to consider
differences in diet and use duration (Hogue 2000, 2003a, Rafferty 2003).
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CHAPTER 6
THE ASSEMBLAGES

The remains from the 1975 excavations at Pocahontas are completely prehistoric
and come from two areas, Area A and Area B. These areas are both close to Mound A
and indicate multiple occupations, but only bone samples from Area B were tested in this
analysis. The first occupation is an Archaic one most likely dating to between 2000-1600
B.C., identified through radiocarbon dating by Rucker (1976) and later retested by
Rafferty et al. (2005). Hogue (2006b) also provides additional radiocarbon dates and
fluoride dates for the Pocahontas Mounds site. Evidence of the Archaic component is
found in Area A through the identification of “diagnostic large-bladed stemmed projectile
points,” and was also documented by the radiocarbon dates from Area B (Rafferty et al.
2005). The next occupation at Pocahontas Mounds occurred during Coles Creek and
Plaquemine times, dated generally from 700-1200 A.D. It is this occupation that is the
primary consideration of this study, and two tables of calibrated radiocarbon dates below
show this occupation. Table 2 is a recalibration of Rucker’s radiocarbon dates from
1976, and Table 3 shows radiocarbon dates from the 2004 testing (after Rafferty et al.
2005).
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Table 2 Recalibration of Pocahontas radiocarbon dates from 1976 (after Rafferty et al.
2005)
2σ calibrated
range
A.D. 620-890
A.D. 780-1160
4940-1890 B.C.

1
2
3

2σ calibrated highest
probability range
A.D. 640-890
A.D. 800-1040
--

Probability value
98.80%
93.10%
--

Table 3 Radiocarbon dating from 2004 testing at Pocahontas (Rafferty et al. 2005)
Provenience
Feature 5
Feature 9
Mound Zone C5
N84E16, Zone 2,
Area B midden
N84E16 Zone 6,
Area B midden

Measured
Radiocarbon age
970 ± 40 BP
960 ± 40 BP
730 ± 40 BP
1240 ± 40 BP

Conventional
Radiocarbon age
1200 ± 40 BP
900 ± 40 BP
710 ± 40 BP
1300 ± 40 BP

2σ range calibrated

3310 ± 40 BP

3330 ± 40 BP

1700-1520 B.C.

A.D. 710-910
A.D. 1030-1230
A.D. 1260-1310
A.D. 660-790

Rafferty et al. (2005, 2006) consider potsherds from the Pocahontas Mound site
and other local sites in determining the ceramic chronology of the area. Due to a higher
percentage of grog-tempered sherds at Pocahontas compared to other local sites, Rafferty
et al. (2005:18) suggest that “at least part of the [Pocahontas] occupation there was
during the Crippen Point period”, dating to about AD. 1000-1200 (Williams and Brain
1983). The Old Hoover Site, mentioned previously, had a greater percentage of shelltempered sherds than Pocahontas, indicating a more recent period of use than that of the
Pocahontas Mound A site (Lorenz 1996; Rafferty et al. 2005).
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Fluoride dating of faunal samples from Pocahontas (1976 excavation and 2004
testing) is documented in Hogue (2006b). Over time, hydroxide ions in bone are replaced
by fluoride ions from the soil, so that a higher percentage of fluoride indicates increased
age (Hogue 2006b; Schurr and Gregory 2002). Three tests were performed on each bone
sample to counter possible fluoride differences within each sample. The fluoride levels
from the Pocahontas Mounds site are compared to radiocarbon dates below in Table 4.
The fluoride levels from N84E16 at Pocahontas Mounds show a range between the
Archaic and Coles Creek strata, supporting the previous radiocarbon dates. The fluoride
averages of Zones 2 and 3 (0.029 and 0.060 respectively) reflect the Coles Creek
occupation, while the average from Zone 6 (1.384) represents the Archaic occupation.
The radiocarbon date of 3425 B.C. (CAL) for Zone 5 may indicate some mixing of Zones
5 and 6, while the fluoride average for Zone 5 (0.223) links that stratum more closely
with Zone 4 (0.141). The fluoride average for Zone 4 is in line with its expected position
between Zones 3 and 5.
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Table 4 Radiocarbon versus fluoride levels, Pocahontas Mounds (22HI500) (after
Hogue 2006b)
Area B

2σ Calib.
Radiocarbon date

intercept date

Average Fluoride %

Unit 84N16E
Zone 2
Zone 3
Zone 4
Zone 5
Zone 6

A.D. 650-780
A.D. 620-890
-4940-1910 B.C.
1690-1520 B.C.

A.D. 715
A.D. 755
-3425 B.C.
1605 B.C.

0.029
0.060
0.141
0.223
1.384

Unit 86N16E
Level 1
Level 2
Level 3
Level 4
Level 5
Level 6
Level 7
Level 8
Level 9
Levels 10 and below

-----A.D. 800-1050
-----

-----A.D. 925
-----

0.085
0.067
0.061
0.201
0.050
0.148
0.218
0.121
0.50
0.095

The fluoride averages for the units excavated in arbitrary, 10 cm levels are
different from what would be expected. Looking at just the 86N16E unit, it is apparent
that the bone element tested from Level 4 is older than the elements tested from Levels 5
or 6. Likewise the samples from Levels 7 and 4 appear to be much the same age, while
the sample from Level 10 appears to be as young as some of the later Coles Creek
assemblages from the 84N16E unit (Zones 3 and 4). It is known that the arbitrary units
were excavated before the unit excavated in natural levels, and it is possible that some
later material was dislodged from the wall of 84N16E and fell into levels of earlier
context in adjacent units. This would explain the low fluoride percentage for Level 10 of
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86N16E. From looking at photographs of the excavation profiles, it seems that there is
an intrusive pit excavated into unit 84N16E, so it is also quite likely that there may have
been some prehistoric or historic disturbance of levels within Area B (Rafferty et al.
2006). A third reason for this unexpected trend might just be the sloping nature of the
strata. If the arbitrary levels were excavated with no slope, it is likely that they crosscut
and mixed two or more zones of different ages. This might be the explanation that best
describes the disparate dates from Zones 5 and 6 of unit 84N16E, as noted in Rafferty et
al. (2006).
Table 5 lists radiocarbon dates for the Lyon’s Bluff site. As has been discussed,
the Lyon’s Bluff site is a “documented maize site” because there is corn from features at
the site and there are carbon isotope values from burials consistent with a maize-based
diet (Hogue 1995, 2000, 2007). Isotope data from Lyon’s Bluff and surrounding sites is
included in the results section. The site was also chosen as a comparison site because
collections are housed in the Anthropology Collections at the Cobb Institute of
Archaeology at Mississippi State University, providing easy access to samples. Because
much of the bone has not been analyzed, the Lyon’s Bluff faunal assemblage is only used
for carbon isotope comparison rather than the additional niche breadth analysis of diet.
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Table 5 Radiocarbon dates for Lyon’s Bluff (22OK520) (after Hogue 2006b)
Context
Burial
68-3
68-5
68-7
67-8
20N20W Unit
Zone B, L2
Zone D, L2
Zone D, L4

2σ calib. Radiocarbon date

Intercept date (A.D.)

1470-1690
1410-1530
1390-1660
1290-1420

1580
1470
1525
1355

1390-1480
1350-1390
1220-1280

1435
1370
1250
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CHAPTER 7
METHODS

Linares (1976) examined terrestrial mammals at a Central American site and
found that biomass of a few specimens indicated greater association with humans than
the expected biomass of an animal feeding in the wild. She concluded that this increase
in size was due to greater availability of food to certain animals through the human
acceptance of grazing of mammals in agricultural fields. Linares (1976) termed this
phenomenon “garden hunting” and she, Jackson and Scott (2002), and Neusius (1996)
mention garden hunting as a means by which meat is made readily available to people
growing crops. Animals are simply lured by the presence of crops to the outskirts of
fields and can then be easily hunted. Four problems that have to be considered in
determining the likelihood of garden hunting are sexual dimorphism (changes in size
between male and female animals), the age of the organisms being hunted, the
consideration of specific local sizes of animals (e.g. “island effect”, “dwarfism”), and
migration of different sized animals between regions. Although changes in niche-breadth
can be used in the analysis of garden hunting, an increase in the percentage of deer
present at a site may simply indicate an increased hunting area rather than garden
hunting.
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The main animal species found in prehistoric, Southeastern diets is deer, which
even today is found browsing in fields when fodder is available. Because of this, the
majority of the samples tested were deer. The question being asked was: were the deer
consuming enough C4 plants (mostly maize) from the cultivated fields over a long
enough time period to change their bone chemistry?
Deer are known to consume corn (Matschke et al. 1984, Sargent and Carter 1999).
The diet of deer is heavily dependent upon season and may vary from region to region.
According to Newsom (1984:372) for the Coastal Plain:
Fruits of such species as oaks, dwarf palmetto, American beautyberry,
hawthorns and common persimmon are important during autumn and early
winter….In late winter and early spring, grasses and winter rosettes of
many composites are locally important. During spring and summer, tender
shoots, leaves and twigs of trees, shrubs and vines, and many broadleaved herbaceous plants constitute the major portion of deer diets.
The hot and humid climates of much of the Coastal Plain also produce “an abundance of
vegetation that is available to deer during spring, summer, and early autumn” (Newsom
1984:372). Deer are not limited to one plant source, but may choose from several during
changing seasons and are likely to have chosen maize during the spring and summer.
This is particularly likely if the native peoples were growing large fields of corn, as is
usually expected at large Mississippian sites. In support of maize use by white-tailed
deer, White et al. (2001:92) state that “in these studies [some studies of deer in the Late
Classic Maya period], deer demonstrate a broad range of variation from completely wild
herbivore diets to diets similar to those of omnivorous humans using maize as a staple.”
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One problem that arises when considering diet and stable isotope analysis is that
there are other C4 plants in the area which can be contributors to the diet of animals and
humans. C4 plants that are found in the Southeast today include but are not limited to:
maize, river cane (Arundinaria spp.), purslane, sorghum, and amaranth (Ambrose, 1987;
Ambrose and Norr 1993; Hogue 1995, 2000, 2007; Kellogg 2000; Morton and Schwarcz
2004). Fritz and Kidder (1993) say that wild amaranth was found in several samples at
the Reno Brake site in Louisiana. There appears to be no mention of amaranth seeds
from contexts in the Big Black River area in Mississippi.
It is known that deer eat cane but, according to Emery et al. (2000:539), deer
“reject the fibrous wild C4 plants like mature tropical and pasture grasses unless
compelled by starvation.” Wood (1988:181) states that “stems of switch cane were
included among palatable materials only in May of the first year after burning [of test
area] and were excluded in all other sampling periods because of increased coarseness.”
We can tentatively conclude from both of these authors that cane would have been a
small and temporary food source for white-tailed deer and most likely be limited to the
young, tender stem. It appears safe to assume that maize would have been the
predominant C4 plant in deer diet found in the area during Coles Creek and Mississippian
periods.
Direct evidence of maize consumption has been shown at the Lyon’s Bluff site
through the analysis of carbon isotopes of human bone (Hogue 1995, 2007; Hogue and
Melsheimer 2008). Carbon isotope values of -10.2 to -15.3‰ from Lyon’s Bluff burials
are indicative of humans consuming C4 plants (Hogue 2007). Similar carbon isotope data

44

from faunal bone at the Pocahontas Mounds and Lyon’s Bluff sites would indicate maize
consumption high enough to alter bone chemistry.
Both rats and mice are known to make use of fields and are known to eat corn
(Doonon and Slade 1995, Hogue 2003b, Randolph et al. 1977). Caldwell and Connell
(1968:547) note “an old-field mouse was observed going to a cache of a few corn
kernels” when investigating the nocturnal activities of modern field mice. Doonan and
Slade (1995:816) also state that “S. hispidus [cotton rat]…although primarily
herbivorous, will readily eat seeds.” It seems reasonable to assume that, if moderate
maize horticulture/agriculture were present, the rodents around the sites would likely
consume some maize, either in the field or in storage.
Box turtles are omnivorous and consume vertebrate organisms such as fish,
snakes, frogs, lizards and invertebrates such as snails, worms, spiders, and other insects
(Ernst and Barbour 1972). They also are known to eat carrion, mushrooms, and, in older
individuals, some plant material. Ernst and Barbour (1972:93) note that most of the
vegetal material is “roots, stems, leaves, fruits, and some seeds” and so it is possible that
turtles may eat some corn in stem or seed, but this is believed to be minimal compared to
the animal component of its diet. It should be noted that turtles may consume animals
with carbon signatures slightly altered by corn, but this trophic effect should only cause a
small change to the carbon signature of turtles.
White-tailed deer, rodent, and box turtle were tested by stable carbon isotope
analysis for Lyon’s Bluff and Pocahontas Mounds. The original plan was to choose
samples from the unit excavated in natural zones at Pocahontas, but the lack of identified
rodent long bones or low weight samples required the testing of specimens from other
45

units. Turtle long bones were also scarce in the Pocahontas assemblage, but an
acceptable specimen was located from one of the arbitrarily excavated units. It was also
decided that only non-burned bone should be tested for isotope analysis, which also
limited the available samples for testing. The samples tested from Pocahontas included
five deer specimens, four rodent specimens, and two turtle specimens. One rodent and
one turtle sample from Pocahontas failed to produce enough collagen to test for isotopes
and so additional samples were sent. Samples from Lyon’s Bluff were chosen from one
unit, 0N20W, as has been mentioned. These included two deer specimens, two rodent
specimens, and one turtle specimen. Two zones of this unit provided all of the samples.
To provide a view of isotope change through time, deer and rodent samples from
different zones/levels were tested at both sites. The dog samples considered from the
Protohistoric sites in Oktibbeha County, Mississippi were chosen by Hogue (2007) from
the three dog burials present. The deer specimens she tested were from two sites: two
being “from different strata within the same feature” at 22OK904, and one specimen
from 22OK793 (Hogue 2003a:188).
The mammal species were picked because they are likely to eat maize, while box
turtle is not, so box turtle was used as a control. It is believed that by comparing a site
with small amounts of preserved maize (Pocahontas) to a site with documented evidence
of substantial maize use (Lyon’s Bluff), one or both will indicate deer and rodents
consumed enough maize to alter bone chemistry. It is possible that deer at Pocahontas
Mounds might not have eaten maize in amounts high enough to create a signature in
bone. Rodents, a commensal species, would have had easier access to maize in the field
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or in storage (granaries). Hogue (2003b:62) states that “rats and mice…would have
found areas used for discarded refuse or corn storage quite attractive.”
Hogue (2003b) also mentions that dogs might have been kept to keep the rodent
populations in check. She investigated this question by examining bone collagen from
deer and dogs for carbon and nitrogen isotopes to infer the diet of humans, deer, and dogs
residing at two sites in Oktibbeha County, Mississippi (Hogue 2003a, 2006a). The deer
samples tested did not produce results consistent with a diet including maize; however,
the dog bones did indicate the consumption of maize. Hogue (2003a:190) states that
“isotope signatures may not be affected in a species unless maize is regularly eaten over a
period of time,” so, while maize may be present in an area, it may not be eaten in high
enough quantities to change the carbon isotope signatures of the bone. If the dogs were
kept to keep rodents under control, it seems logical that the dogs would have carbon
isotope signatures indicative of a diet including maize and/or rodents that consumed
maize. There is only one known domestic dog sample (Canis familiaris) from the
Pocahontas Mounds site, but this specimen was not tested at this time.
Change in bone chemistry, also known as “bone turnover”, is a property that
needs to be considered when conducting isotope analysis. Most animal tissues will not
possess an isotope signature indicating diet change immediately after a change occurs,
but over time, due to different food sources, the bone chemistry will mimic the diet more
closely. Carbon turnover occurs with different speeds according to tissue and animal
species. For human bone collagen (the protein part of bone), Ambrose (1987:89) notes
“an annual turnover rate of 10% trabecular and 2.5% for cortical bone.” Tieszen et al.
(1989:224) state that “bone collagen probably turns over slowly, and therefore should
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largely retain a record of assimilation during the animal’s growth period.” Tieszen et al.
(1989) studied elephants, which have a growth period lasting about fifteen years, quite
long compared to white-tailed deer, rodents, and box turtle, all of which end growth
periods much sooner. In an earlier publication, Tieszen et al. (1983) consider turnover
rates for gerbils. They do not provide turnover rates for bone; however, they do note that
“more metabolically active tissues (e.g. liver, pancreas, fat tissue) have faster turnover
rates than less metabolically active tissues such as bone and connective tissue” (Tieszen
et al. 1983:32). For gerbils, Tieszen et al. (1983:35) note a complete turnover rate of 84
days for liver, the tissue with the fastest turnover rate, and a rate of 208 days for fat
tissue. Due to the lack of turnover data for the species chosen in this study, it appears
that bone turnover will be an unavoidable, but hopefully, small problem in considering
carbon isotope data.
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CHAPTER 8
RESULTS

Isotope Data
The results of the analysis conducted on the animal bone are presented in Table 6.
Previous isotope values from deer and dog tested by Hogue (2003a) from the area
surrounding Lyon’s Bluff (Oktibbeha County, Mississippi sites) are included with the
data from this analysis in Table 7. Hogue (2000, 2003a, 2007) also tested various human
burials from Lyon’s Bluff and some surrounding sites which are discussed below.

Table 6 Isotope analysis data from Pocahontas and Lyon’s Bluff (deer, rodent, and box turtle)
MSU
Samp
2
3
6
10
1
16
5
9
7
4
8
11
13
15
12
14

BetaAnal.
Lab #
252856
252857
252860
252864
252855
225246
252859
252863
252861
252858
252862
252865
252867
252869
252866
252868

Site

Provenience

Species

Pocahontas
Pocahontas
Pocahontas
Pocahontas
Pocahontas
Pocahontas
Pocahontas
Pocahontas
Pocahontas
Pocahontas
Pocahontas
Lyon’s Bluff
Lyon’s Bluff
Lyon’s Bluff
Lyon’s Bluff
Lyon’s Bluff

N84E16 Zone 1
N84E16 Zone 2
N84E16 Zone 2
N84E16 Zone 2
N84E16 Zone 5
86N16E Lv 4
86N16E Lv 5
86N16E Lv 5
86N16E Lv 8
86N16E Lv 9
86N16E Lv 9
ON20W ZB, Lv1
ON20W ZB, Lv1
ON20W ZB, Lv1
ON20W ZD, Lv2
ON20W ZD, Lv2

deer
deer
rodent
turtle
deer
turtle
deer
rodent
rodent
deer
rodent
deer
rodent
turtle
deer
rodent
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δ13C
(ppm)
-17.7
-22.0
-13.8
Failed
-21.0
-19.3
-21.2
Failed
-9.4
-21.7
-11.7
-21.1
-10.8
-18.1
-21.8
-11.6

Fluoride
% avg
-0.029
0.029
0.029
0.223
------------

14C date
-A.D. 715
A.D. 715
A.D. 715
3425 B.C.
------------

Table 7 Combined Isotope Data for Deer, Rodent, Box Turtle and Dog (present isotope analysis
and Hogue 2003a)
Site
Pocahontas
Pocahontas
Pocahontas
Pocahontas
Pocahontas
Pocahontas
Pocahontas
Pocahontas
Pocahontas
Pocahontas
Pocahontas
22OK793
22OK904
22OK904
Lyon’s Bluff
Lyon’s Bluff
Lyon’s Bluff
Lyon’s Bluff
Lyon’s Bluff
22OK793
22OK793
22OK904

Source (Hogue,
2003a or
Provenience
N84E16 Zone 1
N84E16 Zone 2
N84E16 Zone 2
N84E16 Zone 2
N84E16 Zone 5
86N16E Lv 4
86N16E Lv 5
86N16E Lv 5
86N16E Lv 8
86N16E Lv 9
86N16E Lv 9
Hogue 2003a
Hogue 2003a
Hogue 2003a
ON20W ZB, Lv1
ON20W ZB, Lv1
ON20W ZB, Lv1
ON20W ZD, Lv2
ON20W ZD, Lv2
Hogue 2003a
Hogue 2003a
Hogue 2003a

Beta-Analytic
#
sample #
2
3
6
10
1
16
5
9
7
4
8
---11
13
15
12
14
----

252856
252857
252860
252864
252855
225246
252859
252863
252861
252858
252862
---252865
252867
252869
252866
252868
----

Species
deer
deer
rodent
turtle
deer
turtle
deer
rodent
rodent
deer
rodent
Deer
Deer 1
Deer 2
deer
rodent
turtle
deer
rodent
Dog 1
Dog 2
Dog

δ13C (ppm)
-17.7
-22
-13.8
Failed
-21
-19.3
-21.2
Failed
-9.4
-21.7
-11.7
-21.6
-21.2
-21.8
-21.1
-10.8
-18.1
-21.8
-11.6
-13.3
-10.5
-9.4

The values for Pocahontas Mounds are graphed in Figure 8 and those of Lyon’s
Bluff and surrounding sites are graphed in Figure 9. There is no way to correlate the
different samples from Pocahontas chronologically because they come from mixed
arbitrary levels and natural zones, so the values are simply graphed. Hogue (2003a:1867) gives radiocarbon dates for the dog samples tested from the Oktibbeha County sites, as
accelerator mass spectrophotometry (AMS) dates of “A.D. 1664-1878 and A.D. 16491812 (2 sigma with a probability distribution of 85 percent)” for 22OK793 and “a
calibrated date (Stuiver and Reimer 1993) ranging from A.D. 1625 to 1817 (2 sigma with
a probability distribution of 85 percent).” These are Protohistoric ranges and are
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considered to be younger than the samples tested from Lyon’s Bluff. The values in
Figure 9 are graphed chronologically according to stratigraphic zone and the
Protohistoric dog burials and deer specimens, placed to the right, are younger than the
Lyon’s Bluff values. There is overlap of dog and rodent isotope values, but deer have
more negative δ13C values than the other mammal species. The box turtle sample tested
from Lyon’s Bluff has a value of -18.1‰, similar to the least negative limit for the deer
δ13C values from all sites. The box turtle sample from Pocahontas produced a δ13C value
of -19.3‰, somewhat close to the box turtle value obtained from Lyon’s Bluff.
The values for rodent and dog (-9.4‰ to -13.8‰) come closest to the human
values obtained for Lyon’s Bluff and the Protohistoric site 22OK904. Hogue (2003a)
gives
range of

-12.3‰ and -13.9‰ as the δ13C for two human burials for 22OK904, and the
-10.2‰ to -15.3‰ has previously been mentioned for Lyon’s Bluff burials.

The similarity in carbon isotope values indicates similar diet for humans, dogs, and
rodents at the Lyon’s Bluff, Pocahontas, and the Oktibbeha County, Mississippi sites.
The deer specimen from Zone 1 at Pocahontas has a less negative value (-17.7‰) than
the one from Zone 2 (-22), indicating a larger proportion of the Zone 1 deer’s diet was
composed of C4 plants. The other values of deer range from -21 to -22‰ for all the sites,
indicating less C4 plants in the diet compared to the Pocahontas Zone 1 deer.
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Figure 8 Isotope Values: Pocahontas Mounds
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Figure 9 Isotope Values: Lyon's Bluff and surrounding sites
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Niche Breadth (Pocahontas Mounds only)
Originally, the attempt was made to determine whether Pocahontas inhabitants
made more use of forest, forest edge, or cleared field animal species. The absence of
many of the small mammals that Hogue (2003b) made use of to document cleared
agricultural fields made it difficult to compare the small mammal sample at Pocahontas
to the Yarborough (22CL814), Josey Farm (22OK793), or Lubbub Creek small mammal
samples. In the laboratory, many of the small rodent bones were identified as “rodent” or
“mouse” or “small rat”. The analysts were unsure as to what species of rodent (Muridae
spp) an element belonged to because the comparative collection at Mississippi State does
not have a broad spectrum of rodent skeletons. It was decided that the results should
concentrate on the focal-diffuse model as explained in Cleland (1976) and used by Reitz
and Wing (1999) and Schott et al. (1989).
As has been mentioned, niche breadth analysis requires the determination of MNI,
NISP, specimen weight, or sample biomass and then the use of a formula to determine
richness or diversity. Only sample biomass and MNI, minimum number of individuals,
will be used for niche breadth analysis. This is mostly because the other characteristics
are either highly dependent upon the number of bones per animal (e.g. fish vertebrae are
much more numerous than mammal vertebrae and so may complicate calculation of
MNI) or because there are large differences in weight during the growth cycle of many
faunal species (e.g. specimen weight may be lower if a group is harvesting smaller
animals). MNI can be calculated in several ways (Reitz and Wing 1999). Right or left
sides, size, and age were taken into account to calculate the MNI values used here. For
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instance, a right and left element of about the same size indicate one individual, but if a
right and left element are distinct in size or age, the MNI would be two.
MNI can be skewed to give smaller animals more importance in the diet and can
be inaccurate if sites were provided with certain cuts of meat. However, biomass
provides a value of meat that was available to the inhabitants, and so can be considered a
more useful measure of diet. Biomass is an allometrical measure which calculates an
amount of soft tissue a given amount of bone would have supported. The equation
Y=aXb, which can be written as log Y= log a + b(log X), is calculated where “Y is the
biomass (in kilograms), X is the weight of bone (in kilograms), “a” is the Y-intercept for
a log-log plot using a method of least squares regression and the best fit line, and “b”…
the constant of allometry—the slope of the line defined by the least squares regression
and the best fit line” (Hogue and McCain 2006:103). It should be noted that not all bone
elements recovered are the result of consumption (e.g. antlers, teeth) and so the
calculation of biomass may be slightly skewed by including these elements. This can be
circumvented by removing these elements from the total weights before biomass is
calculated; however, this was not done in the calculation of biomass for this analysis.
The faunal remains from unit N84E16, excavated in 1974-5 at Pocahontas by
natural zones, were analyzed and it was determined that some of the Coles
Creek/Plaquemine zones should be analyzed separately (Earlier and Later Coles Creek
deposits) because there were differences between the two groups of zones (Hogue et al.
2006). Zones 1-3 were combined, as were Zones 4 and 5, while Zone 6 was excluded
because it was Archaic and had a low NISP. Table 8 documents the NISP, MNI and
MNI(%), weight, biomass (kg) and biomass (%) for Zones 1-3 of unit N84E16. These
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values are as analyzed by Hogue et al. (2006).
for combined Zones 4 and 5 from the same unit.
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Table 9 documents these characteristics

Table 8 Pocahontas faunal remains, N84E16 Zones 1-3
Species

Total
Spec

MNI

NISP

Weight
(gm)

Deer, Odocoileus virginianus
Coyote, Canis latrans
Eastern Cottontail, Sylvilagus floridana
Eastern Mole, Scalopus aquaticus
Raccoon, Procyon lotor
Gray Squirrel, Sciurus carolinensis
Rodent, Muridae spp.

1699
1
88
1
4
642
65

21
1
6
1
1
19
6

%
20.19
0.96
5.77
0.96
0.96
18.27
5.77

0.2019
0.96
0.0577
0.0096
0.0086
0.1827
0.0577

1699
1
88
1
4
642
65

8895.53
0.29
26.87
0.34
2.48
71.16
1.52

Kg
94.226
0.001
0.508
0.010
0.060
1.222
0.038

%
92.1
0.001
0.005
0.01
0.06
1.19
0.04

Turkey Meleagris gallopavo
Pied-Billed Grebe, Podilymbus podiceps
Brown Thrasher, Toxostoma rufum
Quail, Colinus virginianus

203
1
2
3

8
1
1
3

7.69
0.96
0.96
2.88

0.0769
0.0096
0.0096
0.288

203
1
2
3

322.89
0.61
0.06
0.48

3.92
0.013
0.002
0.01

3.83
0.01
0.00
0.01

Box Turtle, Terrapene carolina
River Cooter, Chrysemys floridana

152
3

5
2

4.81
1.92

0.0481
0.0192

152
3

204.89
2.22

1.119
0.054

1.09
0.05

Copperhead, Agkistrodon contortrix
Cottonmouth Mocc., Agkistrodon piscivorus
Black Racer, Coluber constrictor
King Snake, Lampropeltis getula

1
3
19
7

1
1
2
2

0.96
0.96
1.92
1.92

0.0096
0.0096
0.0192
0.0192

1
3
19
7

0.41
0.49
1.22
0.65

0.006
0.007
0.017
0.009

0.01
0.01
0.02
0.01

White Crappie, Pomoxis annularis
Bowfin, Amia calva
Alligator Gar, Atractosteus spatula
Striped Bass, Morone saxatilis
Largemouth Bass, Micropterus salmoides
Smallmouth Bass, Micropterus dolomieu
Bass, Micropterus spp.
Freshwater Drum, Aplodinotus grunniens
Buffalo, Ictiobus spp.
Channel Catfish, Ictalurus punctatus
River Catfish, Ictalurus punctatus
Flathead Catfish, Pylodictis olivaris
Blue Catfish, Ictalurus furcatus
Catfish, Ictalurus spp.
Sunfish, Lepomis cyanellus
Golden Red Horse, Moxostoma erythrurum
River Carpsucker, Carpiodes carpio

2
144
16
2
2
1
232
174
4
61
1
2
2
244
1
1
1

2
3
2
1
1
1
3
2
2
1
1
1
1
1
1

1.92
2.88
1.92
0.96
0.96
0.96
2.88
1.92
1.92
0.96
0.96
0.96
0.96
0.96
0.96

0.0192
0.0288
0.0192
0.0096
0.0096
0.0096

2
144
16
2
2
1
232
174
4
61
1
2
2
244
1
1
1

0.29
4.96
3.21
0.04
0.85
0.21
7.82
8.38
1.13
6.93
0.03
0.13
2.54
15.4
0.05
0.13
1.19

0.01
0.108
0.076
0.002
0.024
0.008
0.152
0.187
0.033
0.126
0.001
0.003
0.048
0.268
0.002
0.006
0.031

0.01
0.11
0.07
0.00
0.02
0.01
0.14
0.18
0.03
0.12
0.001
0.003
0.05
0.26
0.002
0.01
0.03

Total Identified:

3784

104

100.04

3784

9585.8

102.307

99.5

Unidentified Large Mammal
Unidentified Small Mammal
Unidentified Misc. Mammal
Unidentified Bird
Unidentified Turtle
Unidentified Snake
Unidentified Fish
Misc. Unidentified:
Total:

4642
232
420
1421
142
103
3772
15464
26196

-

-

4642
232
420
1421
142
103
3772
10732

2894.56
11.33
31.82
229.24
77.11
4.23
80.55
631.61
3960.54

34.303
0.234
0.592
2.87
0.581
0.059
1.066
39.705

86.39
0.59
1.49
7.23
1.46
0.15
2.68
99.99

Total:

29980

104

100.04

14516

13545.85

142.012

199.49

#
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0.0288
0.0192
0.0192
0.0096
0.0096
0.0096
0.0096
0.0096
0.0096

Biomass

Table 9 Pocahontas faunal remains, N84E16 Zones 4 and 5
Species

MNI

Total Spec

NISP
%
33.33
4.17
4.17
4.17

0.3333
0.0417
0.0417
0.0417

370
3
1
5

Weight
(gm)
6053.32
3.81
0.73
5.37

Biomass
%
Kg
66.649
94.75
0.088
0.13
0.020
0.03
0.119
0.17

Deer, Odocoileus virginianus
Eastern Cottontail, Sylvilagus floridana
Dog, Canis familiaris
Gray Squirrel, Sciurus carolinensis

370
3
1
5

#
8
1
1
1

Turkey Meleagris gallopavo
Quail, Colinus virginianus

35
1

5
1

20.83
4.17

0.2083
0.0417

35
1

142.82
0.28

1.866
0.006

2.65
0.01

Box Turtle, Terrapene carolina
River Cooter, Chrysemys floridana

49
20

3
3

12.50
12.50

0.1250
0.1250

49
20

258.42
27.28

1.307
0.290

1.86
0.41

Total Identified:

484

24

95.84

484

6492.03

70.345

100.01

Unidentified Large Mammal
Unidentified Bird
Unidentified Fish
Misc. Unidentified
Total:

156
28
1
193
378

1
1

4.17
4.17

156
28
1
185

406.16
18.86
0.64
21.96
447.62

5.859
0.296
0.020
6.175

94.88
4.79
0.32
99.99

Total:

862

24

100.01

669

6939.65

76.519

200

Table 10 documents the total number of specimens, NISP, weight, biomass (kg),
and biomass (%) for the faunal analysis completed on the arbitrarily excavated units. A
biomass calculation for Anura sp. was not available and so the calculation for snake was
used instead (Hogue, 2009, personal communication).
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Table 10 Pocahontas faunal remains other than N84E16
Species
Deer, Odocoileus virginianus
Bear, Ursus americanus
Beaver, Castor canadensis
Canid, Canis sp.
Raccoon, Procyon lotor
Eastern Cottontail, Sylvilagus floridana
Gray Squirrel, Sciurus carolinensis
Fox Squirrel, Sciurus niger
Mink, Mustela vison
Rat, Rattus spp.
Woodrat, Neotoma spp.
Mouse, Sigmodontinae spp.
Rodent, Muridae spp.
Total:

Total Specimens
3287
1
1
1
9
202
685
20
2
5
2
48
41
4304

NISP
3287
1
1
1
9
202
685
20
2
5
2
48
41
4304

Weight (g)
37101.79
6.09
1.61
1.11
10.21
74.65
127.99
11.02
1.29
0.33
0.11
1.75
2.12
37340.07

Biomass (Kg)
340.699
0.134
0.040
0.029
0.213
1.275
2.072
0.228
0.033
0.010
0.004
0.044
0.052
344.833

Biomass %
83.2083
0.0327
0.0098
0.0071
0.0520
0.3114
0.5060
0.0557
0.0081
0.0024
0.0010
0.0107
0.0127
84.2179

Turkey Meleagris gallopavo
Flycatcher, Tyrannidae sp.
Woodpecker, Picidae sp.
Catbird, Mimidae sp.
Quail, Colinus virginianus
Total:

503
1
1
1
8
514

503
1
1
1
8
514

1198.32
0.07
0.05
0.05
0.77
1199.26

12.927
0.002
0.001
0.001
0.016
12.947

3.1570
0.0005
0.0002
0.0002
0.0040
3.1619

Box Turtle, Terrapene carolina
River Cooter, Chrysemys floridana
Total:

584
78
662

584
78
662

1178.75
152.32
1331.07

3.613
0.917
4.530

0.8824
0.2240
1.1064

Black Racer, Coluber constrictor
Water Snake, Natrix sp.
Rattlesnake, Crotalus spp. Or Copperhead, Aglastrodon contortrix
Total:

2
7
6
15

2
7
6
15

0.12
0.63
0.36
1.11

0.002
0.009
0.005
0.016

0.0005
0.0022
0.0012
0.0039

Frog, Anura sp.

1

1

0.08

0.001

0.0002

Freshwater Drum, Aplodinotus grunniens
Catfish, Ictalurus spp.
Bass, Micropterus spp.
Alligator Gar, Atractosteus spatula
Bowfin, Amia calva
Total:

48
47
19
75
64
253

48
47
19
75
64
253

5.13
8.04
0.9
3.51
5.04
22.62

0.130
0.145
0.025
0.082
0.109
0.491

0.0317
0.0354
0.0061
0.0200
0.0266
0.1198

Total Identified:

5749

5749

39894.21

362.818

88.6101

Unidentified Large Mammal
Unidentified Small Mammal
Unidentified Misc. Mammal
Unidentified Bird
Unidentified Turtle
Unidentified Snake
Unidentified Fish
Misc. Unidentified
Total:

4574
205
1327
840
119
48
2364
17670
32877

4574
205
1327
840
119
48
2364

3496.98
13.83
120.04
163.93
71.47
1.8
78.18
775.65
44616.09

40.667
0.280
1.956
2.115
0.552
0.025
1.040

9.9321
0.0684
0.4777
0.5165
0.1348
0.0061
0.2540

409.453

99.9997
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Reitz and Wing (1999) and Schott et al. (1989) describe detailed steps to calculate
values of diversity (H ) and equitability (V ). These calculations are after Shannon and
Weaver (1949). Diversity is calculated from the following formula: H (i=1) = - S/∑
(pi)(loge pi). The first step in calculating diversity/variability is to get a percentage MNI
or percentage biomass for each species of the total number of MNI for all combined
species. This is given the designation pi and is the “relative abundance of individuals for
each taxon in the collection” (Reitz and Wing 1999:235). Next the natural loge (ln) of pi
is calculated, then the two are multiplied together ((pi)(loge)) and then all of the values of
(pi)(loge) are added and the sign changed to positive. Equitability (V ) is simply a
calculation using the formula: V = H /loge S, where S is the number of observations
(species in this case). The steps for calculating equitability are to count the number of
species, then determine the natural log of that number, then divide H

by loge S (Reitz

and Wing 1999). This value is the “evenness with which…resources are used” (Reitz
and Wing 1999:234), so the closer it is to one, the more even the sample. If the
equitability is closer to zero it indicates a collection that is dominated by one or a few of
the species present.
Table 11 presents the H
V

and V

for MNI from Zones 1-3, Table 12—H

for MNI from Zones 4-5, Table 13—H

Table 14—H

and V

and V

and

for biomass for Zones 1-3, and

for biomass for Zones 4 and 5. Table 15 presents H’ and V’

calculated using biomass for all units and zones/levels, except N84E16 Zone 6 (Archaic
zone). It was decided to add all levels together including the lower levels of the arbitrary
units because most of the lower levels had small samples sizes and would not skew the
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calculations very much. Because Zone 6 of N84E16 was small and had not been
included in the other calculations, it was left out off of the calculations for Table 15.

Table 11 Pocahontas variability and equitability, MNI, N84E16 Zones 1-3
Species
Deer, Odocoileus virginianus
Coyote, Canis latrans
Eastern Cottontail, Sylvilagus floridana
Eastern Mole, Scalopus aquaticus
Raccoon, Procyon lotor
Gray Squirrel, Sciurus carolinensis
Rodent, Muridae spp.
Turkey Meleagris gallopavo
Pied-Billed Grebe, Podilymbus podiceps
Brown Thrasher, Toxostoma rufum
Quail, Colinus virginianus
Box Turtle, Terrapene carolina
River Cooter, Chrysemys floridana
Copperhead, Agkistrodon contortrix
Cottonmouth Mocc., Agkistrodon piscivorus

Variability
MNI
21
1
6
1
1
19
6
8
1
1
3
5
2
1
1

Black Racer, Coluber constrictor
King Snake, Lampropeltis getula
White Crappie, Pomoxis annularis
Bowfin, Amia calva
Alligator Gar, Atractosteus spatula
Striped Bass, Morone saxatilis
Largemouth Bass, Micropterus salmoides
Smallmouth Bass, Micropterus dolomieu
Freshwater Drum, Aplodinotus grunniens
Buffalo, Ictiobus spp.
Channel Catfish, Ictalurus punctatus
River Catfish, Ictalurus punctatus
Flathead Catfish, Pylodictis olivaris
Blue Catfish, Ictalurus furcatus
Catfish, Ictalurus sp.
Sunfish, Lepomis cyanellus
Golden Red Horse, Moxostoma erythrurum

2
2
2
3
2
1
1
1
3
2
2
1
1
1
1
1

River Carpsucker, Carpiodes carpio

1
104

number of observations (S)
32

pi
0.2019
0.0096
0.0577
0.0096
0.0096
0.1827
0.0577
0.0769
0.0096
0.0096
0.0288
0.0481
0.0192
0.0096

logepi
(pi)(logepi)
-1.6000
-0.3230
-4.6460
-0.0446
-2.8526
-0.1646
-4.6460
-0.0446
-4.6460
-0.0446
-1.6999
-0.3106
-2.8525
-0.1646
-2.5652
-0.1973
-4.6460
-0.0446
-4.6460
-0.0446
-3.5474
-0.1022
-3.0350
-0.1460
-3.9528
-0.0759
-4.6460
-0.0446

0.0096
0.0192
0.0192
0.0192
0.0288
0.0192
0.0096
0.0096
0.0096
0.0288
0.0192
0.0192
0.0096
0.0096
0.0096

-4.6460
-3.9528
-3.9528
-3.9528
-3.5474
-3.9528
-4.6460
-4.6460
-4.6460
-3.5474
-3.9528
-3.9528
-4.6460
-4.6460
-4.6460

-0.0446
-0.0759
-0.0759
-0.0759
-0.1022
-0.0759
-0.0446
-0.0446
-0.0446
-0.1022
-0.0759
-0.0759
-0.0446
-0.0446
-0.0446

0.0096

-4.6460

-0.0446

0.0096
0.0096
0.9994

-4.6460
-4.6460

-0.0446
-0.0446
-2.8574

Equitability
H
loge S
3.4657
2.8574
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V
0.8245

H'

2.8574

Table 12 Pocahontas variability and equitability, MNI, N84E16 Zones 4 and 5
Species
Deer, Odocoileus virginianus
Eastern Cottontail, Sylvilagus floridana
Dog, Canis familiaris
Gray Squirrel, Sciurus carolinensis
Turkey Meleagris gallopavo
Quail, Colinus virginianus
Box Turtle, Terrapene carolina
River Cooter, Chrysemys floridana

number of observations (S)
8

Variability
MNI
8
1
1
1
5
1
3
3

pi
0.3333
0.0417
0.0417
0.0417
0.2083
0.0417
0.1250
0.1250

Equitability
H
loge S
2.0794
1.7428

logepi
(pi)(logepi)
-1.0987 -0.366197
-3.1773 -0.132493
-3.1773 -0.132493
-3.1773 -0.132493
-1.5688 -0.326781
-3.1773 -0.132493
-2.0794 -0.259925
-2.0794 -0.259925
-1.742801

H'

1.7428

V
0.8381

Table 13 Pocahontas variability and equitability, biomass, N84E16 Zones 1Species
Deer, Odocoileus virginianus
Coyote, Canis latrans
Eastern Cottontail, Sylvilagus floridana
Eastern Mole, Scalopus aquaticus
Raccoon, Procyon lotor
Gray Squirrel, Sciurus carolinensis
Rodent, Muridae spp.
Turkey Meleagris gallopavo
Pied-Billed Grebe, Podilymbus podiceps
Brown Thrasher, Toxostoma rufum
Quail, Colinus virginianus
Box Turtle, Terrapene carolina
River Cooter, Chrysemys floridana
Copperhead, Agkistrodon contortrix
Cottonmouth Mocc., Agkistrodon piscivorus
Black Racer, Coluber constrictor
King Snake, Lampropeltis getula
White Crappie, Pomoxis annularis
Bowfin, Amia calva
Alligator Gar, Atractosteus spatula
Striped Bass, Morone saxatilis
Largemouth Bass, Micropterus salmoides
Smallmouth Bass, Micropterus dolomieu
Bass, Micropterus spp.
Freshwater Drum, Aplodinotus grunniens
Buffalo, Ictiobus spp.
Channel Catfish, Ictalurus punctatus
River Catfish, Ictalurus punctatus
Flathead Catfish, Pylodictis olivaris
Blue Catfish, Ictalurus furcatus
Catfish, Ictalurus spp.
Sunfish, Lepomis cyanellus
Golden Red Horse, Moxostoma erythrurum
River Carpsucker, Carpiodes carpio
Total

Variability
Biomass (kg)
94.226
0.001
0.508
0.010
0.060
1.222
0.038
3.92
0.013
0.002
0.01
1.119
0.054
0.006
0.007
0.017
0.009
0.01
0.108
0.076
0.002
0.024
0.008
0.152
0.187
0.033
0.126
0.001
0.003
0.048
0.268
0.002
0.006
0.031
102.307

pi
0.92100
0.00001
0.00005
0.00010
0.00060
0.01190
0.00040
0.03830
0.00010
0.00002
0.00010
0.01090
0.00050
0.00010
0.00010
0.00020
0.00010
0.00010
0.00110
0.00070
0.00002
0.00020
0.00010
0.00140
0.00180
0.00030
0.00120
0.00001
0.00003
0.00050
0.00260
0.00002
0.00010
0.00030
0.99496

number of observations (S)
34

Equitability
loge S
3.5263

H
1.06914

3
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logepi
-0.8230
-11.5129
-9.9035
-9.2103
-7.4186
-4.4431
-7.8240
-3.2623
-9.2103
-10.8426
-9.2103
-3.9633
-7.6009
-9.2103
-9.2103
-8.5172
-9.2103
-9.2103
-6.8124
-7.2644
-10.8426
-8.5172
-9.2103
-6.5713
-6.3200
-8.1117
-6.7254
-11.5129
-10.4143
-7.6009
-5.9522
-10.8198
-9.2103
-8.1117

V
0.3032

(pi)(logepi)
-0.757983
-0.0001151
-0.0004952
-0.000921
-0.0044512
-0.0528731
-0.0031296
-0.1249461
-0.000921
-0.0002169
-0.000921
-0.0432
-0.0038005
-0.000921
-0.000921
-0.0017034
-0.000921
-0.000921
-0.0074936
-0.0050851
-0.0002169
-0.0017034
-0.000921
-0.0091998
-0.011376
-0.0024335
-0.0080705
-0.0001151
-0.0003124
-0.0038005
-0.0154757
-0.0002164
-0.000921
-0.0024335
-1.0691357

H'

1.06914

Table 14 Pocahontas variability and equitability, biomass, N84E16 Zones 4 and 5
Species
Deer, Odocoileus virginianus
Eastern Cottontail, Sylvilagus floridana
Dog, Canis familiaris
Gray Squirrel, Sciurus carolinensis
Turkey Meleagris gallopavo
Quail, Colinus virginianus
Box Turtle, Terrapene carolina
River Cooter, Chrysemys floridana
Total

Variability
Biomass (kg)
66.649
0.088
0.020
0.119
1.866
0.006
1.307
0.290
70.3450

number of observations (S)
8

Equitability
loge S
2.0794
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pi
0.9475
0.0013
0.0003
0.0017
0.0265
0.0001
0.0186
0.0041

H
0.2668

logepi
-0.0539
-6.6454
-8.1117
-6.3771
-3.6306
-9.2103
-3.9846
-5.4968

V
0.1283

(pi)(logepi)
-0.0511
-0.0086
-0.0024
-0.0108
-0.0962
-0.0009
-0.0741
-0.0225
-0.2668

H'

0.2668

Table 15 Pocahontas variability and equitability, biomass, entire faunal assemblage
excluding N84E16 Zone 6
Variability
Species
Deer, Odocoileus virginianus
Bear, Ursus americanus
Beaver, Castor canadensis
Canid, Canis sp.
Raccoon, Procyon lotor
Eastern Cottontail, Sylvilagus floridana
Gray Squirrel, Sciurus carolinensis
Fox Squirrel, Sciurus niger
Mink, Mustela vison
Eastern Mole, Scalopus aquaticus
Rat, Rattus spp.
Woodrat, Neotoma spp.
Mouse, Sigmodontinae spp.
Rodent, Muridae spp.
Turkey Meleagris gallopavo
Pied-Billed Grebe, Podilymbus podiceps
Brown Thrasher, Toxostoma rufum
Flycatcher, Tyrannidae spp.
Woodpecker, Picidae spp.
Catbird, Mimidaespp.
Quail, Colinus virginianus
Box Turtle, Terrapene carolina
River Cooter, Chrysemys floridana
Cottonmouth Mocc., Agkistrodon piscivorus
Black Racer, Coluber constrictor
King Snake, Lampropeltis getula
Water Snake, Natrix spp.
Rattlesnake, Crotalus sp. Or Copperhead, Agkistrodon contortrix
Frog, Anura sp.
Freshwater Drum, Aplodinotus grunniens
Alligator Gar, Atractosteus spatula
Bass, Micropterus spp.
Striped Bass, Morone saxatilis
Largemouth Bass, Micropterus salmoides
Smallmouth Bass, Micropterus dolomieu
Bowfin, Amia calva
White Crappie, Pomoxis annularis
Buffalo, Ictiobus spp.
Catfish, Ictalurus spp.
Channel Catfish, Ictalurus punctatus
River Catfish, Ictalurus punctatus
Flathead Catfish, Pylodictis olivaris
Blue Catfish, Ictalurus furcatus
Sunfish, Lepomis cyanellus
Golden Red Horse, Moxostoma erythrurum
River Carpsucker, Carpiodes carpio
Total:

Biomass (kg)
501.574
0.134
0.040
0.050
0.273
1.871
3.413
0.228
0.033
0.010
0.010
0.004
0.044
0.052
18.713
0.013
0.002
0.002
0.001
0.001
0.032
6.039
1.261
0.007
0.190
0.009
0.009
0.011
0.001
0.317
0.158
0.177
0.002
0.024
0.008
0.217
0.010
0.033
0.413
0.126
0.001
0.003
0.048
0.002
0.006
0.031
535.603

pi
0.93650
0.00025
0.00007
0.00009
0.00051
0.00350
0.00637
0.00043
0.00006
0.00002
0.00002
0.00001
0.00008
0.00010
0.03494
0.00002
0.00001
0.00001
0.00001
0.00001
0.00006
0.01128
0.00235
0.00001
0.00035
0.00002
0.00002
0.00002
0.00001
0.00059
0.00029
0.00033
0.00001
0.00004
0.00001
0.00041
0.00002
0.00006
0.00077
0.00024
0.00001
0.00001
0.00001
0.00001
0.00001
0.00006

logepi
-0.06560
-8.29400
-9.56701
-9.31570
-7.58109
-5.65499
-5.05616
-6.55008
-9.72116
-10.81978
-10.81978
-11.51293
-9.43348
-9.21034
-3.35412
-10.81978
-11.51293
-11.51293
-11.51293
-11.51293
-9.72116
-4.48472
-6.05333
-11.51293
-7.95758
-10.81978
-10.81978
-10.81978
-11.51293
-7.43539
-8.14563
-8.01642
-11.51293
-10.12663
-11.51293
-7.79935
-10.81978
-9.72117
-7.16912
-8.33487
-11.51293
-11.51293
-11.51293
-11.51293
-11.51293
-9.72117

Equitability
number of observations (S)
46

loge S
3.8290
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H
0.33614

V
0.088

(pi)(logepi)
-0.0614344
-0.0020735
-0.0006697
-0.0008384
-0.0038664
-0.0197925
-0.0322077
-0.0028165
-0.0005833
-0.0002164
-0.0002164
-0.0001151
-0.0007547
-0.000921
-0.117193
-0.0002164
-0.0001151
-0.0001151
-0.0001151
-0.0001151
-0.0005833
-0.0505876
-0.0142253
-0.0001151
-0.0027852
-0.0002164
-0.0002164
-0.0002164
-0.0001151
-0.0043869
-0.0023622
-0.0026454
-0.0001151
-0.0004051
-0.0001151
-0.0031977
-0.0002164
-0.0005833
-0.0055202
-0.0020004
-0.0001151
-0.0001151
-0.0001151
-0.0001151
-0.0001151
-0.0005833
-0.33614

H'

0.33614

CHAPTER 9
CONCLUSIONS

Isotope Analysis
The isotope data indicate several things about the diet of fauna at Pocahontas,
Lyon’s Bluff, and Oktibbeha County sites. Emery et al. (2000) give a range of -16 to
-21.0‰ for deer that include some maize in the diet; any lower than -21.9‰ indicates a
deer that only consumes C3 plants. Most of the values for deer from this analysis are
above -21.0‰ so Emery et al. (2000) would say that these values indicate deer were not
consuming maize or other C4 plants. The Zone 5 deer specimen from N84E16 is -21.0‰,
so it might be assigned to the category indicating some C4 consumption. The only deer
specimen that is strongly indicative of a diet consisting of much C4 plant material is the
specimen tested from Zone 1 of N84E16 at Pocahontas (-17.7‰). This zone was not
radiocarbon or fluoride dated, but it might be interesting to determine how old this
sample is. With δ13C values between -21 and -22‰, none of the other deer specimens
from Pocahontas, Lyon’s Bluff, or the other sites tested by Hogue (2003a) indicated
much, if any, C4 plant material in the diet.
The rodent specimens from all sites indicate consumption of C4 plants, with the
highest being the value of -9.4‰ δ13C for the specimen from Level 8 of unit N86E16 at
Pocahontas. The fluorine percentage of another bone sample (deer) tested from this unit
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and level indicates an age between the Archaic and Coles Creek levels of N84E16;
however, the isotope data indicate a diet consisting of high levels of C4 plants. The
rodent sample from Level 9 of N86E16 also indicates a diet consisting mostly of C4
plants; however, its value of -11.7‰ δ13C may indicate less C4 plants in the diet than the
specimen from the level above. The fluoride date for a deer specimen from that
provenience indicates an Archaic sample. Whether these rodents are actually from the
Archaic occupation at Pocahontas seems quite unlikely, as the Archaic faunal remains
from Zone 6 of N84E16 appear quite poorly preserved and small compared to the later
Coles Creek/Plaquemine deposits. There is known mixing of samples in Area B, due to
the use of arbitrary levels, so it is more likely that these well-preserved rodent specimens
are from the latter of the two occupations. The reconciliation of units excavated in
arbitrary levels with the unit excavated in natural zones appears impossible because the
depth measurements of the natural zones from N84E16 are not known. The slope of
Area B is also not known; otherwise, it might be possible to infer some connections
between the arbitrary and natural levels.
Mauffrey and Catzeflis (2003) document δ13C values of -22.3 and -24.2 ‰ δ13C
for rodent species feeding exclusively on C3 plants in the ground and canopy of dense
forest, so there appears to be no physiological or digestive trait that would cause a rodent
to have a less negative δ13C, other than C4 plants in the diet. Barring a problem in the
isotope testing of these samples, these rodents have obviously consumed enough C4
plants to alter the bone chemistry. Janzen (1976) does mention that rats enjoy bamboo,
so it is possible that the C4 signature of the rodents tested may come from the eating of
cane. Wolf and Batzli (2004:758) state that “Although mice eat seeds from understory
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plants and other plant matter as well, such items contribute much less to their overall diet
than do tree seeds.” As has been stated, the only C4 plants likely to be present in the area,
and likely eaten by rodents, are corn and cane. More study into the use of cane by
rodents is needed to determine the extent of consumption in the Pocahontas and Lyon’s
Bluff areas.
The box turtle specimens from Lyon’s Bluff and Pocahontas indicate a diet
including maize or other C4 plants. The values of -18.1‰ for Lyon’s Bluff and -19.3 for
Pocahontas are at the lower limit of deer specimens, indicating inclusion of maize in the
diet. Box turtles are also known to be carnivorous so they eat vertebrate organisms such
as fish, snakes, frogs, lizards and invertebrates such as snails, worms, spiders, and other
insects. Carrion, mushrooms, and, in older individuals, some plant material is also
consumed (Ernst and Barbour 1972). It is possible that part of their signature indicating
C4 plants might be due to the consumption of smaller animals or insects that have a less
negative δ13C signature (C4 plants in the diet). This value for box turtle does not come
close to some of the values for dog burials from the Lyon’s Bluff area, although Hogue
(2003a) noted that it is likely that the dogs either fed on corn, consumed rodents that had
consumed corn, or both to develop a less negative δ13C signature.

Niche Breadth (Pocahontas Mounds only)
The niche breadth analysis is determined using the equations for variability and
equitability previously mentioned. Reitz and Wing (1999:106) state that “equitability
values close to 1.0 indicate even distribution of taxa, while lower values suggest
dominance of one taxon or a few taxa.” Variability provides a useful comparison to
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equitability and also a means of calculating it, but differences in variability are largely
due to sample size.
For the MNI breadth analysis, Zones 1-3 (combined) have a high variability
(2.8574) while the equitability (0.8245) is moderately close to 1.0. The same can be said
for MNI when breadth analysis is considered for Zones 4 and 5 (combined), but the
variability (1.7428) is slightly lower and the equitability (0.8381) is very similar to that of
Zones 1-3 (combined).
When biomass variability and equitability are considered, both Zones 1-3
(combined) and Zones 4 and 5 (combined) indicate uneven representation of taxa (V’
values of 0.3032 for Zones 1-3 and 0.1283 for Zones 4 and 5). This is due to the larger
weight of deer bone used in calculating percent biomass and the availability of deer in the
area. When all of the zones and levels except for N84E16 are compared V’=0.088. This
low number supports the emphasis of deer in the diet.
From the very similar values of MNI equitability from Zones 1-3 (combined) and
Zones 4 and 5 (combined), it seems likely that there was not much change in hunting
strategies from the early to late Coles Creek period at the Pocahontas site. Another
contributing factor to the differences noticed between the levels may be the greater
number of fish species in Zones 1-3. The addition of many more species will increase the
variability, but may also decrease the importance of deer in the equitability value, as only
one species of deer was documented at Pocahontas in the N84E16 unit. It should be
noted that several other species were identified at Pocahontas, but because these
specimens were not weighed, they are excluded from these calculations (Hogue et al.
2006). These extra species were recovered from the arbitrarily excavated units and
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include: big brown bat (Eptesicus fuscus), mountain lion (Felis concolor), red-tailed
hawk (Buteo jamaicensis), mourning dove (Zenaida macroura), mockingbird (Mimus
polyglottos), screech owl (Megascops asio), duck (Anas sp.), and Canada goose (Branta
canadensis) (Rafferty et al. 2006).
It may be useful in the future to analyze the assemblage again using these
formulae without the deer values. This would indicate which of the non-deer taxa were
more prevalent in the assemblage. The data calculated here also should be compared to
other mound sites and habitation sites in the area to discern trends and differences at sites
in faunal procurement. Hogue et al. (2006) and Rafferty et al. (2006) find little evidence
for feasting at Pocahontas Mounds. Feasting was investigated by examining
representation of different elements (portioning), seasonality, and presence of exotic
species. Feasting should be considered at the same time as niche breadth analysis
because feasting or other special use sites do not provide an accurate view of everyday
animal consumption.

Overall Conclusions
In summary, it appears that the later deer δ13C value from Pocahontas (Zone 1)
indicates that at least one deer consumed enough C4 plant(s) to alter the bone chemistry.
It should be noted that, because this specimen comes from Zone 1, this specimen likely
indicates some C4 consumption by deer late in the habitation of Pocahontas Mounds. All
of the rodent specimens from Pocahontas indicate consumption of C4 plants in enough
quantities to alter bone chemistry, as did the box turtle specimen. Some additional dating
from those levels may indicate whether the samples are Coles Creek or Archaic. Again it
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is likely that some mixing or cross-cutting of the strata occurred and that the rodent bone
is from the Coles Creek/Plaquemine occupation. The commensal rodents at Lyon’s Bluff
and Pocahontas were gaining access to maize in stores or in the field and the similar
carbon isotope signatures indicate similar diets. In particular, the rodent specimen from
Level 8 of unit N84E16 at Pocahontas indicates a higher level of maize in the diet than
the other rodent specimens from either site. The box turtle specimens from both sites
indicate part of their diet is based on C4 plants or consumption of animals that consumed
C4 plants.
Some Lyon’s Bluff deer samples were expected to show the consumption of C4
plants (maize) in the diet. This is because the site has human burials indicating maize
agriculture, in addition to preserved corn fragments. None of the deer samples tested
indicated any C4 plants in the diet. This is either because deer did not feed in maize
fields as expected or there was a low level of maize agriculture. Another possible
explanation is that there is a physiological condition that causes deer to incorporate
photosynthetic products differently than other animals. This seems unlikely, as Emery et
al (2000) and Cormie and Schwarcz (1994) document δ13C levels as high as -17 in deer,
indicating a partial C4 diet. Gannes et al. (1997) mention hindgut fermentation, which
may cause animals to consolidate carbon in different ways, and isotope routing as
important aspects that need to be looked at further by isotope analysis. Isotope routing is
when a certain part of the diet is predominantly sent to a specific part of the body (e.g. the
protein and carbohydrate components of diet). Most of the publications consulted for this
thesis do not consider physiological processes in isotope analysis, but digestive
differences should be looked at to determine if it is a valid complication.
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The level of maize agriculture would definitely be a considerable factor on the
isotope signature of all species involved. Maize was shown to not be eaten by deer in a
high enough quantity to alter the bone chemistry; however, the other faunal species tested
indicate there was some maize or other C4 plants in the diet. Hogue (2003a) decides
much the same when investigating deer and dog diet at the Oktibbeha County sites. It is
possible that, where maize agriculture is supplemental to other plants or animals in the
diet, even humans can indicate little maize consumption. Hogue (2000:74) documents
this for a human burial (δ13C= -20.3‰) in Oktibbeha County, so local and site-wide
variation of maize in the diet is likely. By analyzing more specimens, a better indication
whether the local fauna and humans were having access to maize will be determined.
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CHAPTER 10
CONSIDERATIONS FOR FURTHER RESEARCH

These isotope data indirectly indicated the availability of maize to local animal
species. The possibility of garden hunting was mentioned earlier, and it can be examined
using change in size as Linares (1976) does. In the absence of human bone or the
restriction against using human bone for destructive isotope testing, this method is a
useful proxy indicator of the relative importance of C4 agriculture in prehistoric times.
The useful results from small weight samples (rodent and turtle) in this analysis should
also lead to more analysis of such samples. Archaeometric testing has come a long way
and so testing of smaller samples may become more mainstream than in the past.
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